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HEEP PROBABLY SUFFER more from parasites 
than do any other kind of livestock. 


Most of our loss in sheep, mutton, and wool is from 
animal parasites, as sheep suffer comparatively little 
from bacterial diseases. 


Lambs and young animals are most susceptible to 
parasites and suffer most from them. 


It is the sheepman’s business to prevent disease. 
Whftn disease is present it is advisable to call in a 
competent veterinarian. 


Pasture rotation, use of forage crops, feeding from 
racks or bare floors, draining or filling swamps, and 
restraint of wandering dogs are measures of value 
in parasite control. Permanent pastures perpetuate 
parasites! 


Parasite eggs pass in the manure, usually. The 
disposal of the manure determines the fate of these 
eggs. 

Parasitized animals usually do not have fever; 
they are unthrifty. This unthriftiness may have a 
fatal termination. 


Act promptly to ascertain the trouble when sheep 
become unthrifty. A post-mortem examination of 
one of the sick animals may disclose the trouble and 
save the others. 


This bulletin is a revision of and supersedes Farm- 
ers’ Bulletin 1150. 


Issued April, 1923, 
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SUSCEPTIBILITY OF SHEEP TO PARASITIC DISEASES. 


HEEP are very liable to attack by parasites, probably suffering 
more severely from this cause than any other kind of livestock. 
The importance of parasites and parasitic diseases of sheep is the 
more evident because of the fact that sheep are but little subject to 
serious bacterial plagues or virus diseases. In this country sheep 
rarely have tuberculosis, which is one of the serious conditions in 
cattle and swine, and among sheep there is nothing comparable to 
the devastating outbreaks of hog cholera among swine. Occasion- 
ally a virulent strain of the bacillus producing lip-and-leg ulcer will 
spread under favorable conditions and necessitate the treatment of 
entire flocks, or individual sheep will die of pneumonia or other 
bacterial diseases, but the steady loss of sheep, mutton, and wool 
from disease in this country is due mostly to parasites. 

The damage from parasites is greatest as a rule among lambs 
and young animals. The young tissues seem less resistant and 
more intolerant of injury and the more sensitive nervous system 
breaks down more quickly under the influence of parasitic injury 
and poisoning from the excretions and secretions of parasites. It 
also seems to be fairly well established that in general young animals 
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are more easily infected by parasites than older ones, although very 


; de condi 
old sheep sometimes appear to acquire an increased susceptibility to oe 
infection. Hence it is important in undertaking to prevent infesta- . 
tion with parasites to pay especial attention to the care and handling - ¢ 
of lambs and yearlings. “ 

: for t 
IMPORTANT PREVENTIVE MEASURES. ne 
ions 


festa 
givil 


The use of measures intended to prevent sheep from becoming 
infested with parasites is especially the function of the sheepman, 


When sheep become diseased, the niceties of diagnosis and the ad- In 
ministration of drugs are well within the province of the veteri- caus 
narian. Errors in diagnosis by unskilled persons waste valuable time sizec 
and lead to useless or injurious measures. Drugs intended to kill Th 
parasites are from the nature of things usually very potent.’ and until 
are commonly poisonous substances capable of doing much dainage unde 
in the hands of unskilled or careless persons; therefore, it is usually il 
advisable to secure the services of a competent veterinarian whenever oo 
there is an outbreak of disease and a good veterinarian is available. upon 
In places where there are no qualified veterinarians available. the treat 
farmer or stockman must use, his own judgment in determining 
whether he can recognize the trouble and administer the remedy. 

One of the most important preventive measures in keeping flocks rk 
free from parasites is based on the fact that many of the sheep para- ani 
sites live in the digestive tract of the sheep or in organs in commu- the 
nication with the digestive tract, so that the eggs or young worms live 
pass out in the manure and thus infect the pastures. The fact that 7 
sheep manure carries worm infestation is the basis of such preven- sae 
tive measures as pasture rotation, rotation of different kinds of the 
stock on the same pasture, feeding from racks or board floors, use rel: 
of bare lots for nursing lambs, etc. of | 

Another important preventive measure is based on the fact that sca 
many parasites which do not get back to the sheep from a pasture suc 
infected with sheep manure are carried back to the sheep by dogs. spe 
The fact that the dog which feeds on uncooked sheep meat or viscera 
may become infested with worms that produce eggs which pass out 
on to the pastures and may then infect the sheep, is the reason for ] 
keeping sheep dogs and other dogs on the farm free from worms and wo 
related parasites and for insisting that stray dogs must not wander ha 
over pastures and fields under penalty of being shot. Another pre- co! 
ventive measure is based on the fact that diseases like scab are trans- the 
mitted by contact with infected animals and places, and clean flocks th 
must be protected from unsafe contacts. Co: 

In a general way, the presence of parasites may be suspected as the pa 


cause of disease where there is little or no fever, the animals losing 


Parasites and Parasitic Diseases of Sheep. 5 


condition and becoming thin and commonly having a diarrhea or be- 
ing constipated. Other features may be associated with certain 
parasites. Bloodsucking parasites produce anemia, the blood becom- 
ing thin and pale as a result of having too few red blood corpuscles 
for the amount of serum present. Often there is associated with this 
an edema, in which fluid accumulates in the pendant or lower por- 
tions of the body; this is especially prominent in stomach-worm in- 
festation in sheep, the fluid accumulating under the lower jaw and 
giving rise to the so-called “ bottle jaw.” 

In this connection, the advisability of finding out promptly the 
cause of the trouble when sheep become diseased should be empha- 
sized. Curtice has stated the case as follows: 

The sheep owner who discovers weakness among his lambs should not wait 
until one of them dies before he endeavors to make a diagnosis, but should 
undertake to diagnose the disease in the earlier stages by sacrificing one or 
more of the worst affected, and thus gain time in treating and preventing the 
extension of the disease. By waiting for the disease to develop he allows the 
lambs to grow poorer and weaker, and when action is finally undertaken it is 
upon patients which are, in many cases, already too weak to stand vigorous 
treatment and which in no way profit by preventive measures as they should. 


EXTERNAL PARASITES. 


External parasites are those which live on the exterior of another 
animal called the host animal, that is, on the skin or in the layers of 
the skin or in the hair follicles. Internal parasites are those which 
live in the body tissues or cavities of the animal that serves as a host. 

The external parasites of sheep are all arthropods, or animals hav- 
ing 6 or more legs, some of them being insects, which have 6 legs in 
the adult stage, others, such as mites and ticks, being more closely 
related to the spiders and possessing 8 legs in the adult stage. Some 
of these parasites spend their lives on the sheep; this is true of the 
scab mites and the lice. ‘These are the important forms. Others, 
such as various kinds of biting flies, attack sheep occasionally but 
spend much of their lives off the sheep. 


LICE.’ 


Location.—Lice live on the skin of sheep, crawling about on the 
wool or hair from place to place and clinging to the wool fibers or 
hairs in feeding. The sucking body louse (Hematopinus ovillus) is 
commonly found in colonies on various parts of the body, including 
the face. The foot louse (Linognathus pedalis) is usually found on 
the lower portions of the legs, below the true wool and in the short, 
coarse hair. The biting louse (7'richodectes ovis) occurs on various 
parts of the body. 


1 Hematopinus ovillus, Linognathus pedalis, Trichodectes ovis (=Tr. sphe@rocephalus). 
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Fic. 1.—Sucking body louse 
(Hematopinus 
Female, back view. 
magnified. 
mann, 1907.) 
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sucking body louse has a head somewhat longer 
1). The abdominal segments bear two rows of 


ovillus). 
Highly 
(From Neu- 


rious species of sheep lice are attached 


infested by the adult lice. 
The eggs of the sucking lice are said 

18 days; 
5 to 8 days ordina- 
10 days in 
Available evidence indicates that the 
young lice become mature and _ begin 


two weeks after hatching. 


on the epithelial scales 





long hairs. The male is 2.1 millimeters 
(about one-twelfth of an inch) long and the 
female is 2.8 mm. (about one-tenth of an 
inch) long. There is an inconspicuous eye 
on each side of the head. The wool in the 
region attacked by this louse is usually dis- 
colored and contains numerous brown par- 
ticles, the fecal deposits of the lice. 

The foot louse has a short head, as wide 
as it is long, which merges into the thorax, 
with reddish oblique bands on each side (fig. 
2). No eyes are present. The abdominal 
segments bear two rows of hairs, of which 
those at the lateral margin are longer than 
the others. The female is 2.2 mm. (about 
one-twelfth of an inch) long and 1 mm. (one- 
twenty-fifth of an inch) wide; the male is 
broader and flatter. This is a sucking louse 
like the preceding species. 

The biting louse has a head that is wider 


than long, with a broad, round anterior 
end (fig. 3). The abdominal segments 


show a median dark line and have only a 
The male is 1.4 mm. (about one-twentieth of 


an inch) long and the female is 1.6 mm. long. 


eggs of the va- 


in the sites cus- 


those of 


cold weather. 
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P . : ; Fic. 2.—Sheep foot louse (Linog- 
ing lice, as the name implies, are nathus pedalis). Adult female 
"ha +t} ica and egg, enlarged. (From Os- 
The biting lice feed ie te 
and other 
material on the surface of the skin. Lice usually cause little 
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Distribution.—Biting lice are rather common in the United States. 
The sucking body louse is fairly common on sheep in the Southwest. 
The foot louse has been found on sheep in various parts of the 
country. 

Symptoms and lesions.—Lice, whether biting lice or sucking lice, 
cause itching and irritation. This of itself interferes with nutrition, 
and affected animals fail to fatten or keep in condition as they 
should. Moreover, the itching leads to scratching, with a resultant 
loss of wool, and this scratching adds more time lost from feeding 
to that lost from discomfort. Scratching may also cause cuts and 
bruises. The loss of nervous energy and the interference with feed- 
ing and nutrition tend to stunt the growth of young animals, inter- 
fere with the fattening of the entire flock, and predispose to other 
diseases by lowering the vitality. Actual lesions in the form of 
sores are caused where numerous biting lice 
cluster. The sucking lice abstract blood and 
lymph in considerable quantities where the 
lice are numerous. Finally, the excreta of the 
lice soil the wool, sometimes to a considerable 
extent; this is particularly true of the sucking 
body louse. 

Lice are readily found on infested animals 
by examining them carefully, preferably in 
direct sunlight. 

Treatment.—Where sheep are infested with Fic. 3.—Sheep louse 
biting lice only, sodium fluorid may be ap- santas eae 
plied in the form of a powder to get rid of =_ Neumann, 
them, a single application sufficing for this 7 
purpose. The powder is rubbed into the skin at a number of places 
so as to insure a good distribution. It is of no value against sucking 
lice. Sodium fluorid should not be applied to mucous membranes, 
such as those of the mouth and anus. 

For sucking lice it is necessary to use a contact poison, and these 
poisons are also satisfactory for biting lice. In cold weather, where 
dipping is inadvisable, insect powders, composed largely of pyreth- 
rum and naphthalene, may be used as a control measure and will 
serve to control the lice, but are not satisfactory in eradicating them. 

For dipping, the substances which have been found effective in 
field tests are coal-tar creosote, cresol, arsenical dip, and 0.07 per 
cent nicotin solution with 2 per cent flowers of sulphur. To eradi- 
cate lice it is usually necessary to dip at least twice, with an interval 
of 14 to 16 days between dippings, in order to kill the lice that hatch 
out after dipping, since these dips can not be depended upon to kill 
all the eggs or “nits.” Spraying is generally unsatisfactory as a 
method of applying dips to sheep, as it is too difficult to wet the wool. 
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Sheep should be handled carefully, not roughly. Dip the bucks, 
ewes, and lambs separately. The sheep should be fed and watered 
from 3 to 6 hours before dipping, in order that they may not be 
hungry or thirsty and yet not gorged with food. In hot weather 
they should be cooled off before dipping, and when the nights are 
cold they should be dipped in time to dry off before night. Ten days 
should elapse after shearing before dipping, in order that cuts may 
heal, especially when arsenical dips are used. Because of their ex- 
tremely poisonous nature it is usually inadvisable to use arsenical 
dips in treating sheep. 

Prevention.—To prevent infestation with lice it is essential that 
contact with lousy animals be prevented and that animals free from 
lice be kept out of sheds, pens, inclosures, or pastures where lousy 
stock has been present within three weeks. After the first dipping, 
sheep should be put on clean pastures or held in clean inclosures to 
allow time for any eggs to hatch and the lice to die, or else the sheds 
and lots should be thoroughly cleaned out and disinfected before 
using them. For this sort of disinfection the coal-tar dips in double 
the strength used for dipping are satisfactory. 


THE SHEEP TICK.’ 


Location.—The sheep tick occurs in the wool and on the skin. 

Appearance.—The sheep tick is not really a tick, but is a kind of 
wingless fly (fig. 4). It has 6 legs, whereas the full-grown true 
ticks have 8 legs. The mouth parts are very similar to those 
of other flies. These insects are reddish or gray-brown in color, 
and are about a quarter of an inch long on an average, and may 
therefore be easily distinguished from the lice. ‘They are distinctly 
divided into head, thorax, and abdomen, which distinguishes them 
from the true ticks, which are occasionally found on sheep, as these 
true ticks have the thorax and abdomen fused. with the head not con- 
spicuously distinct. 

Life history.—The egg of the sheep tick is not laid as such, but is 
retained in the body of the female until it develops into a larva or 
pupa, which occurs in about seven days. The pupa is then de- 
posited by the tick and is attached to the wool of the sheep by a 
gluelike substance. When deposited it is covered with a soft, white 
membrane, which becomes brown and hard in about 12 hours. The 
pupe of the sheep tick are commonly called eggs. The young ticks 
emerge from the pupal stage in 19 to 24 days, the shorter time being 
in warm weather and the longer in cold weather. The tick is almost 
full-grown when it leaves the pupal case and it becomes mature in 
3 to 4 days. After copulation the female may deposit its first pupa 
in 8 tc 10 days. 


2 Melophagus ovinus. For additional information see Farmers’ Bulletin 798 on “ The 
Sheep Tick.” 
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Distribution.—Sheep ticks are widely distributed over the world 
and are common in the United States on both farms and ranges. 
Where dipping of range sheep for scab has been practiced it has 
kept down the sheep tick, but where it has ceased sheep ticks have 
become very prevalent. They are most common on coarse-wool and 
medium-wool sheep, and prefer the neck, breast, shoulders, belly, 
and thighs. 

Symptoms and lesions.—The damage done by the sheep tick is of 
two kinds. It is a bloodsucker, thus causing great irritation, loss of 
blood, interference with feeding, and consequently poor nutrition 
and reduced vitaljty. It lives in the wool and lowers the value of 
the wool by soiling it 
with the excreta and 
with the pupal cases. 
The loss caused is in 
addition to the wool 
deterioration which 
results from the in- 
jury to the sheep it- 
self. The ticks may 
be easily found on 
parting the wool. 
Their presence may 
be suspected when 
sheep bite, scratch, or 
rub, and show a rag- 
ged fleece as a result. 

Treatment.—The 
treatment for ticks is 
dipping. The coal-tar 
creosote, cresol, nico- 
tin, and the lime-sul- 
phur-arsenic dips are all satisfactory, but dips containing arsenic are 
not desirable for sheep. Dip twice at a 24- to 28-day interval. 

Prevention.—All places which have been occupied by ticky sheep 
should be regarded as dangerous from this standpoint for a period 
of two months, as the pupe may retain their vitality under certain 
conditions for almost this length of time. Usually pupez remain in 
the wool, but wool containing pupe may be rubbed off or pulled off 
and young ticks hatching from such pupe may afterwards get on 
sheep. If inclosures are to be used for clean sheep within this 
period they should be thoroughly cleaned and the litter and manure 
disposed of in such a way that sheep can not come into contact with 
them until after the lapse of the 60-day period. A strong solution 


33774°—23 


Fig. 4.—Sheep tick (Melophagus ovinus). Engorged female, 
enlarged, (From Imes, 1917.) 
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of coal-tar dip should also be used, but this can not be depended on L 
to kill the pups, though it is useful in killing the ticks that might dur! 
escape a cleaning process. To disinfect stone or wire-fence corrals, the 
brush or straw may be scattered over the surface of the ground and thes 
burned. Clean sheep must be kept away from contact with ticky mg 
sheep and care must be taken to see that goats or other animals do (Ge 
not convey ticks to the sheep. Even persons may occasionally carry | * " 
ticks for a short time ag 22" 
in their clothing, and iF 
this must be kept in Un 
mind at shearing time ten 
and whenever there is cles 


danger of _ infection 
from persons who 
travel from one flock 
of sheep to another. 


SHEEP-SCAB MITE; 


Location.—On the 
skin. 

Appearance.—These 
parasites are very 
small animals, com- 
monly called scab mites 
(fig. 5). The male is 
only 0.5 mm. (one-fifti- 
eth of an inch) long 
and the female 0.625 
mm. (one-fortieth of 
an inch), but they may 
be seen with the naked 























it 
Fic. 5.—Sheep-scab mite (Psoroptes communis ovis). CVE aS small white ob- th 
Female. Back view, greatly enlarged. (After Salmon jects, especially when en 
and Stiles, 1898.) 
placed on a dark back- of 
ground. It is easier to see them when they are warmed, by sun- ta 
light or otherwise, on such a background, as they may then be ir 
seen in motion. The full-grown mites have 4 pairs of legs and 
these legs have long hairs. In the female there is a so-called ul 
sucker on a jointed stalk on the tip of the first, second, and fourth r 
pairs of legs, and in the male on the first, second, and third, the in 
fourth pair in the male having a sucker which is not on a jointed p 
stalk. te 
® Psoroptes communis ovis. For additional information see Farmers’ Bulletin 713 on . 





“Sheep Scab.” 
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Life history—The female mite usually deposits at least 15 eggs 
during her life, and may deposit 24. In 3 or 4 days these hatch, 
the young mites beginning life with only 6 legs. In 7 or 8 days 
these have become 8-legged mites, which mate and begin deposit- 
ing eggs in the course of the next 3 or 4 days. One investigator 
(Gerlach) has estimated that in 90 days this rate of reproduction 
under favorable circumstances, beginning with a single impreg- 
nated female, would produce one and one-half million mites. 
Distribution—Scab was formerly widely distributed over the 
United States, being the greatest pest that sheepmen had to con- 
tend with. Quarantine and eradicative dippings have nearly 
cleaned it out of the greater part of this country, so that at present 





Fic..6.—Characteristic scab lesion in early stages of the disease. (From Imes, 1916.) 


it is largely a matter of cleaning up the relatively small amount 
that is scattered about, an exceedingly difficult task, however, be- 
cause of the scattered condition of the infection. The cooperation 
of individual owners in promptly reporting to local livestock sani- 
tary authorities cases of scab or cases suggestive of scab is highly 
important in scab eradication. 

Symptoms and lesions.—The scab mite pricks the skin and sucks 
the blood serum. The puncture becomes inflamed, forming a small 
red spot with a slight exudation of serum. This serum forms the 
scab, from which the disease takes its name (fig. 6). The watery 
part of the serum dries out, leaving a small crust for each bite, the 
total aggregate of these bites leading to the formation of consider- 
able crusts or scabs. At the same time the bite of the mite causes 
itching, and this in turn leads to scratching, rubbing, and biting, 
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thereby adding to the initial inflammation and producing a certain 
amount of hemorrhage as the scabs are rubbed off and sores form. 
The serum and sores afford lodging and favorable conditions for 
bacteria and become infected. The skin reacts to the continued 
inflammation and becomes thickened. 

The first symptom noticed as a rule is the itching, manifested 
by a disposition to rub and scratch. The wool is roughened and 
broken by the scratching, and this condition suggests the possibility 
of scab. The sheep become restless and spend considerable time 
biting and rubbing the affected spots, finally losing the wool off large 





Fic. 7—Scabby buck with entire hind quarters and flank affected. (From Imes, 1916.) 
(The discolored area is due to dip stain from hand dressing.) 


areas and leaving scabby sores (fig. 7). The time and energy spent 
in trying to alleviate itching is time and energy lost from feeding 
and growing, and this fact shows itself in the poor condition of 
scabby sheep. Ultimately many of these sheep will die unless treated 
and they are always so weakened as readily to fall victims to other 
diseases. 

The diagnosis of this disease is best made by a capable veteri- 
narian, as the disease is too serious to warrant taking any chance on 
its spread. Itching, loss of wool, and other conditions present in 
scab may also be shown in the presence of lice, sheep ticks, true 
ticks, bearded seeds, cactus spines, eczema, wildfire, summer sores, 
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rain rot, shear cuts, sunburn, and inflammation of the sebaceous 
glands; the effects of alkali dust may at times be mistaken for scab. 

Treatment.—The only satisfactory treatment for scab is dipping. 
Hand dressing will not suffice and permits the spread of the disease 
while seeming to cure obviously affected areas. Animals must be 
dipped twice at intervals of 10 to 14 days, preferably 10, in warm 
dip. Ewes, bucks, and lambs should be dipped separately. Sheep 
must be held in the dip not less than two minutes; in the case of 
animals with advanced cases, especially in the fine-wool sheep, they 
should be held three to five minutes the first time, unless the crusts 
and scabs are first broken up and soaked with dip. The lime-sulphur 
dip and the nicotin-and-sulphur dip are the two dips recognized in 
oficial dipping for scabies. Protection from reinfection appears to 
be afforded for 33 days by the lime-sulphur dip and for 69 days by 
the nicotin-and-sulphur dip. 

Prevention.—Open pasture that has been used by scabby sheep 
should be regarded as dangerous for a month or two, and buildings 
are regarded as suspicious for a year or more. Keep sheep away 
from old bedding grounds and other infected areas. As regards 
buildings, pens, ete., it is advisable to abandon them, burn them, or 
else clean and disinfect thoroughly if they are to be used after having 
had scabby sheep in them. Stray sheep should be looked on with 
suspicion and goats may carry scab mites for long periods. Care 
must be used in purchasing sheep from areas where there has been 
any scab. 

OTHER VARIETIES OF SCAB, 


Head scab and foot scab in sheep are relatively rare diseases caused 
by species of mites different from those causing common scab. The 
same methods of treatment may be used, but head scab may prove 
more difficult to cure and four or five or more dippings, supplemented 
by local applications of remedies, may be necessary. In cases of head 
scab the interval between dippings should be shortened to a week or 
even to five days. 


OTHER EXTERNAL PARASITES. 


True ticks occasionally infest sheep, but in this country it is rare 
’ to find ticks present on sheep and we are fortunately free from ticks 
that habitually infest sheep. Among those that do occur on our 
sheep is the spinose ear tick.t This is particularly prevalent in the 
Southwest. It enters the external canal of the ear and attaches 
there well below the hair line, sucking blood from the tender skin. 
The ticks enter the ear as 6-legged seed ticks, become engorged, grub- 
like larvee, molt to form the 8-legged nymph, which is covered with 
numerous small spines, and after months spent in the ear the nymphs 


*Otobius mégnini (Ornithodoros mégnini). For additional information see Farmers’ 
Bulletin 980 on ‘The Spinose Ear*Tick and Methods of Treating Infested Animals.” 
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Tic, 8.—The spinose ear tick (Otobius mégnini). 
of cow (about natural size). 
tick (magnified five times). 
times). 


A, ear ticks and débris from ear 
B, engorged larva (magnified five times). (©, young 
D, partially engorged young tick (magnified five 
E, fully engorged young tick (magnified five times). F, adult female 
(magnified five times). G, adult male (magnified five times). (From Imes, 
1918.) 
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craw] out, conceal themselves in dry protected places, transform into 
adult ticks, and mate (fig. 8). The female lays eggs which give rise 
to the 6-legged seed ticks and these in turn infest new hosts. In- 
fested animals often have the ear canal plugged with wax and the 
excretions of the ticks. Such animals shake their heads or turn them 
from side to side. ‘The ticks cause serious injury and occasionally 
death, especially among horses and cattle. The best treatment is to 
clean the ear canal with a wire loop, using care not to injure the ani- 
mal, and inject into the canal a mixture of 2 parts commercial pine 
tar and 1 part cottonseed oil. 

The screw worm® is the name commonly given to the maggot 
of a sort of blowfly especially prevalent in the Southwest. It is 
especially apt to infest sheep 
recently sheared, getting into 
the fresh cuts, and in the same 
way attacks sheep and other 
animals that have been re- 
cently castrated, dehorned, or 
otherwise injured by having 
the skin broken. The fly is 
larger than the housefly (fig. 
9), dark bluish-green in color, 
with three black stripes on the 
back between the wings, and 
with a red or reddish-yellow 
coloring in the face. It de- 
posits its eggs in carcasses or 
in wounds, in masses of from 
40 to 250 eggs. In wounds 
these eggs hatch in three hours 
or less, giving rise to young 
‘maggots which burrow into 
the wound and grow rapidly 
during a period of 4 or 5 days (fig. 10). They then leave the 
wound, burrow into the ground and form pupe. The adult fly 
emerges from the pupal case in 3 to 14 days, the entire life cycle 
being 1 to 4 weeks. 

The best treatment for an infested wound is to pour in chloroform, 
later remove the maggots, wash with a suitable disinfectant, and 
apply pine tar to prevent fresh attacks. Probing and opening the 
burrows is regarded as inadvisable. When the wound is severe it 
is advisable to call in a veterinarian, as there is sometimes serious 





Fic. 9.—-Screw-worm fly, as seen from above. 
Much enlarged. (From Bishopp, Mitchell, 
and Parman, 1917.) 


5Cochliomyia macellaria (Chrysomyia macellaria). For additional information see 
Farmers’ Bulletin 857 on ‘“‘ Screw-Worms and Other Maggots Affecting Animals.” 
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danger from hemorrhage and infection. Every year numerous ani- 
mals die from screw-worm infestation. 

By way of prevention it is essential that carcasses of animals dying 
from any cause should be promptly burned or otherwise disposed of 
so that flies can not breed in them. If they are buried they should 
be buried in quicklime and the entire carcass should be at least two 
feet under ground and the soil tightly packed. Shearing cuts and 
other injuries from accident or operations should be coated with 
pine tar to prevent flyblow. Flytraps are valuable as control 
measures. 

Sheep-wool maggots belonging to a number of species® are some- 
what similar in habits to the screw-worm fly. Related flies have 
become a very serious pest to sheep in Australia. The flies deposit 
their eggs or young in the wool. Infested sheep are sometimes 
treated by clipping the wool about infested parts and applying con- 
centrated dip, 
chloroform, or 
mixtures of tur- 
pentine and tar. 
It is also advised 
that lambing 
should occur as 
early as possible 





shearing 
Fic. 10.—Screw-worm maggot, side view. Enlarged. (From and shearing be 
Bishopp, Mitchell, and Parman, 1917.) carried on be- 


fore the warm 
weather sets in, to reduce the chance of infestation. The wool of 


sheep, especially those affected with diarrhea, should be kept trim- 
med about the tail region to prevent flyblow at this place. A prac- 
tice which has been found of considerable value in Australia consists 
in spraying the tail region of the sheep with 0.7 per cent solution of 
arsenious oxid just before lambing time. This can be done quickly 
and easily, is cheap, and affords considerable protection. The prompt 
destruction of carcasses is as important in the control of these mag- 
gots as it is in the control of the screw worm. . 


INTERNAL PARASITES. 


The internal parasites include tapeworms, flukes, roundworms, and 
a few other forms, such as the maggots causing grub in the head, 
the tongue worm, and the one-celled forms, or Protozoa, these last 
being microscopic in size and of comparatively little known im- 
portance in the United States so far as sheep are concerned. 

The following discussion includes the more important of the nu- 
merous kinds of internal parasites that infest sheep. 


® Phormia regina, Lucilia sericata, and others, 
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ARTHROPODS. 
I- < : 
The arthropods include certain forms that live during a portion ar " 
g of their life as internal parasites of sheep, though most of the arthro- e ‘K 
f pod parasites of sheep are external parasites. . Sees 
d The arthropods are forms which possess 6 or more leglike ap- 5 ies SS 
0 pendages, such as the insects, which, in a limited sense of the word, peeiey 
l include those forms with 6 legs, the spiders ots 
a and spiderlike forms, which as adults have 8 "| ae 
| legs, and other forms having more than 8 legs, = 3 
some of them having a considerable number. 3 
- The life history of the arthropods varies so dat 
, greatly in the case of different forms that it Shee 
t is hardly possible to give a general statement *Se) 
: covering it. — 
; Fic. 11.—Grub in the head , Soar : 
; GRUB IN THE HEAD.” comen piuaman ia * 3S 
: grub turned on its back. : tei8 
Location——The grubs occur in the nostrils (From Osborn, — 1896, .. a. 
and in such communicating cavities as the re mer 
frontal sinus and the maxillary sinuses, cavities in the upper jawbone. cual 
Appearance.—The parasites appear as maggots which at first are Ste me Tagan 
less than 2 mm. (one-twelfth of an inch) long. When fully de- - = 7: 
veloped in the sheep, they are usually over 2 cm. (four-fifths of an ' 7 8 
7 inch) long anl 7 mm. (almost one-third of et 
an inch) wide, though the grub may contract ¢ x 
| or expand to a smaller or greater dimension. ee 
There are 11 segments, rather flattened on the : a 
wah 


ventral (lower) surface and arched on the 
dorsal (upper) surface. The ventral surface ; 
is spiny, the dorsal smooth. At first the grubs ee See 
are white, later they become yellowish and ; 
darker, a band appearing on the dorsal side 
of the segments and finally becoming black 





Fig. 12.—Adult fly which ‘ 
causes grub in the heaa (fig. 11). At the head end are two large hooks 


(Estrus ovis). En- and at the tail end are two rounded breathing 


larged. (From Bau.) 4 
pores. a 


Life history.—The adult fly (fig. 12), which looks something like : 
an overgrown housefly, is active during the summer, usually in ‘ 
June and July. The female fly deposits a tiny grub on the edge of i 
the sheep’s nostril. Sheep usually run when the fly attacks them 


Spt bee eee es Sa ats tee, ec erctee ies oh 3 & 
7 @strus ovis. 
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or is seen by them, often becoming frantic and holding the nose in 
the dust or against other sheep. The attack occurs usually during 
the heat of the day, the fly being quiet in the early morning and late 
afternoon. The grub migrates up the nostrils by means of its hooks 
and spines, and may make its way to the communicating cavities. 
Occasional grubs fail to leave the sinuses in time and become too 
large to get through the apertures they entered ; these die and usually 
become calcified. The grub in the sinuses feeds and grows until it is 
ready to leave the sheep. Sometime during the spring or summer, 
in temperate climates, the grubs leave the sheep and fall to the 
ground, into which they burrow a short distance. Their skin be- 
comes hard and leathery and they lie quiescent for three weeks to 
two months, according to conditions of temperature and moisture, 
Finally the adult flies break out from the leathery envelopes within 
which they have undergone their transformation from the preceding 
stage, like a butterfly in a chrysalis, crawl to the surface, and are 
ready to mate and then to deposit their young. 

Distribution.—This parasite appears to be prevalent throughout 
the United States wherever sheep are kept. It is a common and 
troublesome pest, especially in the South. 

Symptoms and lesions.—<As the grub crawls about in the nostrils 
the hooks and spines set up an irritation which is at first acute with 
a resultant flow of serum from the nose, resembling a “cold in the 
head.” Presently the nostrils show evidence of bacterial infection, 
the flow thickens and becomes discolored, presenting the picture 
called by the sheepmen “ snotty nose,” a pronounced catarrhal condi- 
tion. The hooks and spines set up minute hemorrhages, which are 
visible on post-mortem examination as rows of blackened dots on the 
mucous lining of the nostrils and sinuses. One result of this irrita- 
tion and inflammation is a thickening of the mucous membrane, a 
condition which interferes with its normal function of smell and 
helps to close the breathing passages, which are already functioning 
improperly as a result of the thick, catarrhal secretions. As a con- 
sequence the sheep experiences difficulty in breathing, which tends to 
impair its general physical condition. Add to this the fact that the 
sinuses may become filled with purulent matter and that the toxins 
from the purulent matter here and elsewhere are constantly absorbed 
and there is evidently present a condition which must weaken an 
animal. Furthermore, the irritation due to the wandering of these 
spiny grubs over the sensitive mucous membrane of the nostrils 
prevents the sheep from resting or devoting its full time and energy 
to feeding and growing. 

Though the characteristic symptom of grub in the head is the 
profuse discharge from the nose, the sheep show other evidences of 
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the infection. They sneeze frequently and often show symptoms of 
difficult breathing. The eyes become inflamed, as would be expected 
in connection with an inflammation of the nostrils, the head is often 
carried low or may be moved about in a peculiar manner as though 
the sheep were trying to rid themselves of an obstruction in the head, 
the appetite is diminished, or at least the sheep eat less owing to 
distraction from pain and difficult breathing, and in severe cases the 
animals may have convulsions and ultimately die. 

Treatment.—The treatment for this condition is not very satisfac- 
tory and dependence should be placed on preventive measures, which 
are, fortunately, of a comparatively simple sort and easily applied. 
One of the measures which has been advocated in the way of treat- 
ment is to put the sheep in an inclosure on hard ground or on a 
floor of some sort which has been sprinkled with lime, and to mill 
them around so as to stir up the lime and cause violent sneezing, 
in the hope of expelling the grubs in this manner. This may remove 
some gruos from their position in the nostrils, but it can have no 
effect on those in the sinuses and will by no means remove all those 
in the nostrils. Attempts have been made to kill or remove grubs 
by putting the sheep in a room with burning sulphur, some person 
remaining there as long as possible to test the strength of the fumes. 
This is dangerous to the sheep and the operator and-can not be 
recommended, especially since it is not very successful. In the case 
of particularly valuable animals which are seriously affected, the 
sinuses may be opened with a trephine and the grubs extracted with 
forceps. Sheep tolerate the operation well enough, but the operation 
is one that is suitable only for trained and skilled operators and 
should be done by a competent veterinarian. If the sheep is not 
worth the cost of such an operation, it should be sent to the butcher 
before the progress of the disease has rendered the animal unfit 
for food. 

Prevention.—Smearing the nose of the sheep with a preparation 
that will prevent the fly from depositing its larve successfully on the 
nostril has been found to be a very satisfactory preventive measure 
and is one that is extensively practiced. Various preparations have 
been used, such as equal parts of tar and grease, of tar and fish oil, 
or of tar and whale oil; but the use of pine tar alone seems to be 
quite satisfactory. It is advisable to apply the tar by hand, at least 
the first time, and to make sure that it is applied liberally to the 
entire margins of the nostrils. The application may be renewed by 
hand later, as often as necessary, or may be automatically renewed 
by using a salt lick consisting of a thick plank or split log in which 
holes, 2 inches in diameter, are bored, with salt placed in the holes 
and the edges of the holes heavily tarred, so that the sheep get the 
tar on their nostrils as they lick the salt. 
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TAPEWORMS. 


Adult tapeworms are usually composed of a head, armed with 
hooks and suckers as a rule (though those in the sheep’s intestines 
have no hooks), and a body consisting of a number of flat segments 
arranged in a chain. Adult tapeworms are usually found in the 
small intestines, but in some cases they may occur in the stomach, 
large intestines, or the ducts of the liver and pancreas. Tapeworms 
produce eggs of microscopic size which pass out in the feces and 
which on being swallowed by a suitable host, usually of a sort dif- 
ferent from the host of the adult tapeworm, give rise to an inter- 
mediate stage, or larva, which is usually more or less spherical or 
elliptical and composed of a tapeworm head and neck attached to 4 
membrane, the membrane usually inclosing a clear fluid. In the case 
of many of the common tapeworms this form is called a bladder- 
worm. It usually occurs in the body tissues, and when these are 
eaten by the host of the adult tapeworm the head of the tapeworm 
passes to the intestine and forms the adult worm by the addition of 
segments back of the head. This tapeworm in turn produces eggs 
and the cycle is repeated. Thus, certain tapeworms in the dog give 
rise to certain bladderworms in sheep, the tapeworm eggs in the feces 
of the dog being deposited on the pasture and picked up by sheep 
with the herbage that they eat. The dog in turn becomes infested 
with tapeworms when it eats the bladderworms in the meat, brain, 
liver, entrails, or other parts of the sheep. 

Sheep may harbor adult tapeworms in the intestine and blacder- 
worms in the body tissues. 


THE MONIEZIAS.® 


Location.—These tapeworms are found in the small intestines. 

Appearance.—They are whitish to yellowish in color and may 
attain a length, in some specimens, of several yards (see fig. 13). 
The individual segments of a worm are broader than long, and 
each segment contains at some period of its development a complete 
set of reproductive organs. The end segments are full of eggs, and 
these segments break off from the rest of the worm and pass out in 
the manure, where they are often found by the farmer and regarded 
as complete worms. The presence of these segments in the feces 
serves to diagnose cases of infestation with the tapeworm. 

Life history.—The life history of these tapeworms is not known. 
Sheep are herbivorous animals and would only by accident eat ani- 
mals, such as insects, that might serve as intermediate hosts. It is 
possible that the intermediate hosts are small animals, such as 
insects, that are taken in by the sheep on grass, but we have no 
evidence on this subject. 





8 Moniezia expansa, M. trigonophora, and M. planissima. 











out the United States. Two of the forms (J. 


planissima) are also widely distrib- 
uted outside the United States. 

Symptoms and _lesions.—When 
these worms are present in sheep 
in large numbers they cause ob- 
struction of the intestine and intes- 
tinal irritation, with the result that 
they interfere with digestion and 
the sheep become unthrifty, weak, 
and emaciated; such sheep are 
unable to stand adverse conditions, 
such as bad weather or poor food, 
and die where sheep not so infested 
may survive. The digestive de- 
rangement is manifested by diar- 
rhea as a rule. It is known that 
tapeworms often cause very marked 
and even severe nervous symptoms 
in man, and while such symptoms 
are more difficult to detect in sheep, 
there is every reason to suppose that 
they may occur. 

On post-mortem examination of 
affected sheep the tapeworms are 
found in the small intestine, often 
in large numbers. The sheep show 
no special indications of their pres- 
ence other than poor condition, evi- 
dences of diarrhea, and inflamma- 
tion or catarrh of the intestines. 

Treatment.— Various treatments 
have been recommended. Among 
the remedies which have been used 
are the following: 

Kamala—This drug has _ been 
given in doses of 1 dram to lambs. 
It causes diarrhea and lambs so 
treated may remain poor for some 
time in spite of abundant food and 
good conditions otherwise. 


Kousso.—This is said to have given good results in doses of 2 drams 


to lambs. 
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Distribution.—These tapeworms are more or less common through- 
expansa and MM, 
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Fig. 13.—Tapeworm (Moniezia trigo- 


nophora). About 
(From Stiles, 1898.) 


natural 


size. 
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Foussin.—This is reported as giving good results in 2-grain closes, 
It expelled the tapeworms, and the animals remained in good spirits 
and improved in condition. 

Oleoresin of male fern.—This is given in doses of 1 dram and may 
be given with 2 to 4 ounces of castor oil. 

Areca nut.—This may be given to lambs in doses of 1 to 3 drams, 
It must be freshly ground shortly before being used, preferably the 
day it is used. 

The copper-sulphate treatment for stomach worms, given on pages 
39 to 41, will also remove some tapeworms. 

In South Africa good results have been reported from the use of a 
mixture containing 1 part of sodium arsenite (testing 80 per cent 
arsenious oxid) and 4 parts of copper sulphate. The total dose of 
the mixture is as follows: For animals 2 to 4 months old, 180 milli- 
grams; 4 to 6 months old, 250 mg.; 6 to 10 months old, 375 mg.; 1 
year old, 500 mg.; 2 years old or older, 625 mg. This may be given 
as a powder. Remove food and water the afternoon before dosing; 
dose the following morning; allow food that afternoon and food and 
water the next morning. The dose may be repeated the day after 
the first dose, in which case food is allowed the afternoon after the 
first dose, the animal is dosed the following morning and fed that 
afternoon, but no water is allowed from the afternoon preceding the 
first treatment until the morning following the second treatment. 
Owing to the poisonous nature of arsenic, it is best to test the treat- 
ment on a few sheep to be sure the dose is safe before dosing a flock, 
and the drugs should be kept out of reach of children and animals. 
If the treatment is repeated at intervals of a month or more through 
warm weather, the single treatment should be used. 

The Oklahoma experiment station claims very good results from a 
solution containing 1 per cent copper sulphate and 1 per cent by 
weight of snuff or powdered tobacco. The tobacco is steeped over- 
night and the copper sulphate then added. The dose is 50 mils (about 
14 ounces) for lambs and twice this amount for full-grown sheep. 

Prevention.—No dependable preventive measures against these 
tapeworms can be recommended, owing to the fact that the life 
history is unknown. 


THE FRINGED TAPEWORM.? 


Location.—This tapeworm is found in the small intestine, the gall 
ducts, gall bladder, and biliary canals of the liver, and in the duct 
of the pancreas. 

Appearance.—These are whitish or yellowish tapeworms and may 
be a foot long (fig. 14), but are commonly shorter. They may be 
readily distinguished from other tapeworms by the fact that each 





® Thysanosoma actinioides 
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specific directions for preventing infestation. 
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of the segments has a fringe on its posterior border. This fringe-may 
be most easily seen when the segment is put in water, where the fringes 
can float out from the segment. Tapeworms found in the liver or 
pancreas will be this worm and not the Moniezias already described. 


Life history.—As in the case of the Moniezias 
(and this is true of all the adult tapeworms of 
cattle, sheep, and -horses), the life history is un- 
known. Presumably it has an intermediate stage, 
perhaps in an insect or other small animal. 

Distribution.—The fringed tapeworm is a para- 
site of western sheep and is found in the East 
probably only when the sheep have been shipped 
from the West. The infected range is probably 
confined to North Dakota, South Dakota, Ne- 
braska, Kansas, Oklahoma, and Texas, and the 
States west of these. The parasite apparently has 
found conditions most favorable among range 
sheep, and it seems to be losing ground with the 


breaking up of the big western sheep ranges and - 


the substitution of small holdings of sheep. 

Symptoms and lesions.—The obstruction of the 
bile ducts and pancreatic ducts causes inflamma- 
tion of these ducts and derangement of the liver. 
As a result there is an alteration in the secretions 
as regards amount and character, which impairs 
digestion and causes a lack of thriftiness. This 
shows in lost flesh and poor quality of flesh and 
wool. Sheep weakened by fringed tapeworms 
may die from the parasitic infestation or from 
inability to withstand other adverse conditions. 
Infested sheep are commonly hidebound and 
suffer from diarrhea. 

On post-mortem examination the tapeworms 
may be found in the intestine and in the liver 
and pancreas, and the ducts of these glands are 
usually found thickened when infested. In the 
spring of the year fringed tapeworms seem more 
likely to be found in the small intestine than at 
other seasons. 

Treatment.—No successful treatment is known 
for this parasite. Such treatments as have been 
attempted have failed, and all that can be recom- 
mended at this time is careful nursing and good 
feeding. 





Fic, 14.—Fringed tape- 
worm (Thysanosoma 
actinioides. ) About 
natural size. (From 
Stiles, 1898.) 


Prevention.—As in the case of the Moniezias, the fact that we do 
not know the life history of this worm makes it impossible to give 
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BLADDERWORMS. 


THE THIN-NECKED BLADDERWORM.?° 


Location.—The thin-necked bladderworm is found in the abdomi- 
nal cavity attached to the mesenteries or omenta or in the liver. 
Appearance.—The bladderworm looks like a sac full of a clear 
fluid, with a white object, which is the head and neck, projecting into 
it from one end. It is usually about 1 inch in diameter, but may 
attain a long diameter of several inches. The bladderworm proper 
is surrounded by a cyst, which is developed by the host animal as a 


protective measure against the parasite. When this cyst is broken 


the parasite usually rells out and is seen to be a thin-walled structure, 
By careful manipulation the head and its rather long neck may be 
squeezed out at one end of the “bladder” 
(fig. 15). 

Life history—lIf one of these bladderworms 
is fed to a dog the cyst wall will digest, but the 
tapeworm head and neck will pass on to the 
small intestine of the dog and begin to grow 
segments back of the neck. In this way it will 
form a tapeworm, one of the largest of the dog 

tapeworms"! (fig. 16). This tapeworm attains 

ee aaah a length of a yard or more, becoming mature 
tenuicollis). Naturalsize. and beginning to liberate egg-bearing seg- 
et ments in the course of 10 or 12 weeks. When 
dogs infested with these tapeworms run over pastures used by sheep, 
they leave feces containing the tapeworm eggs on the pastures, and 
these eggs are spread by rain and washed on to the grass and into 
streams and puddles where the sheep drink. When the sheep get these 
eggs in food or water, the embryo escapes from its surrounding shell, 
makes its way to the liver of the sheep, and begins to develop. In 
time it slips out of the liver and becomes attached to the mesenteries 
or omenta. At first it is a bladder without a head, but later the head 
and neck develop, and it is then ready to infect any dog that eats it. 

Distribution.—This parasite is quite generally distributed over the 
United States, but the indications are that the worm is becoming 
less common as a result of improvements in disposal of viscera and 
offal at slaughterhouses during the last 15 years. It is most likely 
to be present where sheep are associated with dogs, either when 
herded by them or where stray dogs are common, and where sheep 
are slaughtered on farms or at small country slaughterhouses at 


10 Cysticercus tenuicollis. 
4 Commonly called Tenia murginata, and more properly Tenia hydatigena. 
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which little care is exercised in disposing of 
the viscera and of diseased portions of car- 
casses. 

Symptoms and lesions.—Light infesta- 
tions with these bladderworms seem to do 
very little damage. Severe infestations, 
such as a sheep would get by eating grass 
that had an entire segment full of eggs on 
it, will make a sheep very sick and may kill 
it. Under these conditions sheep usually 
die at a rather early stage of the disease, 
and at a time when the embryos are wan- 
dering around in the liver, the immediate 
cause of death being hemorrhage from the 
liver, or peritonitis. Post-mortem exami- 
nation under these conditions would seldom 
be sufficiently minute to reveal the exact 
cause of the trouble, and it would seldom be 
charged to the account of this parasite. 

On post-mortem examination the bladder- 
worms are usually readily observed in the 
mesenteries or omenta, or in earlier stages, 
in the liver. When the liver has just re- 
cently been invaded, the presence of the 
parasite is usually indicated by serpentine 
markings showing the course of the wan- 
derings of the young worms. 

Treatment.—There is no treatment for 
infestation with the bladderworm in sheep. 

Dogs should be kept free from tape- 
worms of any sort, including the one re- 
sponsible for this bladderworm in sheep. 
For removing these tapeworms, fast the dog 
from noon of one day until the following 
morning and then give one of the following 
treatments: 

Oleoresin of male fern.—The dose for dogs 
is 15 minims to 1 dram (a quarter of a tea- 
spoonful to a teaspoonful), according to 
size. This may be given in capsules and fol- 
lowed immediately by an ounce of castor oil. 

Areca nut.—This may be given in the 
same amounts as the oleoresin of male fern, 
and will usually not need a purgative, as 

33774°—23—4 


Fic. 16.—Tapeworm (Tenia 
hydatigena) of dog, -devel- 
oped from thin-necked blad- 
derworm of sheep. About 
natural size, (From Stiles, 
1898.) 
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ereca is itself purgative. If feces are not passed in the course of 
four or five hours, it is advisable to give castor oil or some other 
purgative. As noted previously, areca nut must be freshly ground 
to be efficacious. 

Arcoline hydrobromide.—For dogs of moderate size, one-fourth 
grain; for small dogs, one-eighth grain. No purgative should be 
given, as this drug is itself purgative. 

Kamala.—tThis may be given in doses of half a dram to 2 drams 
(a half teaspoonful to 2 teaspoonfuls). The powder may be given 
in sirup and will not need to be followed by a purgative, as kamala 
itself is a purgative. As in the case of areca nut, if feces are not 
passed in four or five hours 
castor oil or some other pur- 
gative should be given. 

Any tapeworms that are 
passed and the feces with 
them should be burned. On 
the farm this is easily done 
by using hay or straw for 
fuel. 

Prevention.—This con- 
sists in preventing dogs 
from eating uncooked meat, 
especially diseased and para- 
sitized meat and viscera. 
See a Slaughterhouse refuse 
Fig. 17.—Sheep muscle ‘showing measles (Oysti- Should be tanked and not 

at ovis). Natural size. (From Ransom, left where dogs can have ac- 

cess to it. The use of the 
tank has apparently resulted in a diminution in the number of 
cases of this parasite in sheep and dogs, and the extension of 
this measure will probably eradicate it in time. Dogs should be 
kept free from tapeworms by suitable remedies, whenever necessary, 
and it would be advisable to give such treatment as a routine pro- 
cedure about four times a year where there is any chance of dogs 
eating infective material. Stray dogs should be kept off farms and 
suppressed by appropriate measures. 


SHEEP MEASLES.” 


Location.—Parasites known as sheep measles occur in muscles, in- 
cluding the heart, and intermuscular connective tissue, and as de- 
generate cysts in the lungs, walls of the first and fourth stomachs, 
and the kidneys. 

Appearance.—This parasite occurs in the meat (measly mutton) as 
oval cysts 3.5 to 9 mm. (one-seventh to one-third of an inch) long 





12 Oysticercus ovis. 
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by 2 to 4 mm. (one-twelfth to one-sixth of an inch) wide. These 
cysts have a thin external membrane inclosing a clear fluid. On 
one side of the cyst is an opaque white object, which is the head and 
neck of a tapeworm (fig. 17). When degenerated the cysts appear 
as cheesy or hard nodules, the hardness being due to lime salts. 

Life history.—The life history of this parasite is similar to that of 
the thin-necked bladderworm, the adult being a certain species of 
tapeworm of the dog (7wnia ovis). 

Distribution.—In the United States this parasite appears to be 
most common in the West, especially in Montana, Idaho, Washing- 
ton, Oregon, California, Colorado, and Nevada. It has been found 
abroad in England, France, Germany, Algeria, German Southwest 
Africa, New Zealand, and South America. 

Symptoms and lesions.—When sheep have but a few of these cysts 
no symptoms are likely to be observed, although it has been sug- 
gested that sheep measles may be responsible for the many stiff 
lambs found during spring and summer on the western sheep ranges. 
When many cysts are present sheep will become very sick, and if all 
the eggs from one segment are eaten by a sheep it is likely to die. On 
post-mortem examination the cysts are the principal thing observed, 
though in badly infested cases the meat may be watery and dis- 
colored. 

Treatment and prevention.—These are the same as for the thin- 
necked bladderworm (pp. 25 and 26) and its adult tapeworm. 


THE GID PARASITE.** 

Location——The gid parasite occurs in the brain or spinal cord. 
Degenerate worms that failed to reach the central nervous system may 
be found in muscles and other tissues. 

Appearance.—This worm occurs as a large cyst or bladderworm, 
attaining the size of a hen’s egg or larger, and is composed of a thin 
membrane containing a rather large amount of fluid. On the blad- 
der membrane are a number of small white objects about the size 
of a grain of wheat, projecting, as a rule, into the bladder fluid 
(fig. 18). These are the tapeworm heads. A parasite of this sort 
is called a coenurus. 

Life history—When such a bladderworm, or ccenurus, is eaten vy 
a dog or coyote the bladder membrane digests, releasing the attached 
tapeworm heads. These heads then pass into the small intestine, 
where they form the adult tapeworm by the addition of segments 
back of the head (fig. 19). Ordinarily the worm is fully grown 
and 2 or 3 feet long in the course of a month or two, though oc- 
casionally a longer period is required. The full-grown tapeworm 
produces minute eggs, which pass out in the feces of the dog on to 
the pasture or range. Under favorable conditions these eggs are 
taken in by sheep with contaminated food or water. The shell 





1% Multiceps multiceps. Synonym, Cenurus cerebralis. 
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digests from the egg and reléases an embryo, which is armed with six 
hooks. By means of these hooks the embryo cuts its way through 
the tissues of the sheep and into the blood stream. In the blood 
the embryos are carried to various tissues, but only those that 
reach the brain or spinal cord are able to attain the full larval de- 
velopment, the others dying and degenerating by the time they 
reach the size of a pea. Those that reach the central nervous sys- 





Fic. 18.—Gid parasite (Multiceps multiceps) from brain of sheep. Natural size. (From 
Hall, 1910.) 


tem at first move about on or in the brain or spinal cord, forming 
curving channels. At a suitable point the wandering ceases and 
the bladderworm grows and completes its development in about 
seven or eight months, the sheep dying in nine months or earlier. 

Distribution—In the United States this parasite has been found 
chiefly in northern Montana, where it has been established for about 
30 years, possibly longer. There have also been outbreaks of gid in 
Arizona and in New York. Cases have been observed also in various 
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localities to which sheep have been shipped from infested regions. 
Occasionally cases are imported from Europe. Outside the United 
States the disease is known to occur in England, Scotland, Ireland, 
France, Germany, Austria, Hungary, Italy, Sardinia, Switzerland, 
Greece, Spain, Holland, Denmark, Iceland, Shetland, Morocco, Cape 
Colony, German Southwest Africa, South Australia, New Zealand, 
Argentina, Chile, and Canada. 

Symptoms and lesions.—At the time that the young worm gets to 
the brain there are usually slight symptoms of fever and restless- 
ness, which are easily overlooked. 
If the sheep dies at this time, as a 
result of severe infestation, an 
examination of the brain will show 
a number of curving channels on its 
surface. Asa rule the symptoms of 
this stage abate and there is no fur- 
ther indication of the presence of 
the parasite until it has grown to 
the point where the heads form. 
This will take place about the sev- 
enth or eighth month after infec- 
tion. The head of the worm can | 
evaginated from the bottom of its 
tubular neck, just as a glove finger 
may be turned inside out, and this 
brings its hooks and suckers into 
contact with. the brain. From this 
irritation and from the pressure of 
the growing bladderworm there 
arise the very striking symptoms in- 
dicative of gid. Affected sheep very 
commonly walk in a circle, turning 
toward the side corresponding to 
the affected portion of the brain rye. 19.—Tapeworm stage of Multiceps 
when the parasite is on the surface  ™/ticeps in dog. Actual size. (From 

* ' Hall, 1910.) 

of the cerebrum. When the parasite 

is located at other points the symptoms are somewhat different. 
In these cases sheep may walk with the head held high and may 
step high, or with the head held low and with a stumbling gait, or 
may show other odd symptoms in the way of unusual locomotion. 
Such animals gradually lose interest in food and water and finally 
cease eating or drinking. In consequence they become very much 
emaciated. They may move about continuously or stop at times and 
gaze fixedly at nothing in particular. They are difficult or impos- 
sible to herd and tend to lag behind the flock or become lost. The 
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head is often carried to one side and the animal may become blind 
or appear to be blind. 

Unless surgical treatment or accident frees the sheep from its 
parasite, the animal will die, usually in the ninth month. When ex- 
amined after death, the brain or spinal cord will be found to have on 
or in it a bladderworm, or more than one, and an equal amount of 
brain or cord tissue will be found to have disappeared or been 
crowded aside by the growth of the cyst. The skull adjacent to the 
parasite is often softened or even absorbed to the point where it has 
a hole or several holes through it. In the late stages sheep are so 
emaciated that the meat is unfit for food. 

Treatment.—The treatment for gid is surgical. This is satis- 
factory only when the cyst is on the surface of the brain. Operation 
may be performed with a trocar and cannula or with a trephine. In 
the trocar and cannula operation the wool is sheared over the affected 
area, as determined by the symptoms and by palpation to find a soft 
spot or one where the sheep reacts violently to pressure. Under local 
anesthesia the trocar and cannula are driven through the skull and 
the trocar withdrawn from the cannula. If the cyst is struck, a 
watery fluid will issue from the cannula. This fluid is syringed out 
and the cannula withdrawn. Suitable cannulas are provided with a 
cleft to catch the bladder membrane and pull it out. If this fails, 
it is necessary to remove the membrane with forceps or by some other 
means. This operation, like operations generally, should be con- 
ducted under aseptic conditions. The median line of the skull 
should be avoided. 

With the trephine outfit the wool is sheared over the proper area 
and under local anesthesia and aseptic conditions a V-shaped incision 
is made through the skin and the skin dissected back. A piece of 
skull is then cut out with a five-eighths-inch trephine and the hard 
membrane covering the brain is cut with bent scissors. The parasite 
will usually push out and may be grasped with forceps and removed. 
If it does not appear, it may be necessary to explore for it with the 
finger. After removing the parasite and controlling the hemorrhage, 
the skin flap may be sewed back along one side of the tip of the V, 
and the wound covered with a pledget soaked in some antiseptic. 
The animal should be kept quiet in a dark shed for several days 
after operation. 

Some sheepmen cut the skull with a pocket knife or puncture the 
cyst with a knife. In such cases the sheep is apt to die of infection, 
even if the worm is removed. The operation for gid calls for care 
and should be performed by a competent veterinarian. If operation 
does not seem to be feasible, it is advisable to kill giddy sheep for 
mutton or send them to market before they become emaciated and 
unfit for food. 
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Prevention.—The most important preventive measure is to destroy 
the heads or at least the brains of giddy sheep. This may be done 
by burning. Where wood is scarce the skull may be split with an 
ax or cleaver and the brain put on a forkful of hay or straw and 
burned. Where this is not feasible the brain may be removed from 
the skull, crushed, and covered with formaldehyde, turpentine, or a 
coal-tar or tobacco dip. The essential thing is to destroy the parasite 
and prevent dogs, coyotes, or other animals from eating it. 

Another measure of importance is to keep dogs, especially sheep 
dogs, free from tapeworms. To this end it is advisable that they 
be given tapeworm treatment four times a year. For the treatments 
that may be used see page 25. Measures against coyotes and other 
noxious wild animals are valuable in controlling gid as well as in 
keeping down the destruction of 
stock. Stray dogs should be elimi- 
nated on the same grounds. 


THE HYDATID."* 


Location.—The preferred sites 
of the hydatid parasite in sheep are 
the liver and lungs, but it may occur 
in practically any organ or tissue. 

Appearance.——The parasite oc- Fic. 20.—Hog liver infested with hydatid 
curs in sheep usually as a multiple —_ LitiMiococsns ots) 
bladderworm, varying from the size 
of a nut to the size of a child’s head, sometimes as a sphericai object 
and sometimes irregular in shape (fig. 20). It has a very thick, lami- 
nated bladder wall, and in the simplest form of the parasite this blad- 
der contains a clear fluid and minute objects resembling grains of 
sand lying unattached in the fluid. These grains are brood capsules, 
and each of them contains a number of very small tapeworm heads. 
Sometimes the bladderworm develops other bladderworms, attached 
or unattached, on the inside or outside. 

Life history— When the brood capsules from a hydatid are eaten 
by a dog, cat, or other suitable animal, each tapeworm head in the 
brood capsules develops into a tapeworm by the addition of segments 
back of the head. This tapeworm is a very small one, less than half 
a centimeter (about one-fifth of an inch) long (fig. 21). As the 
hydatid may form thousands of such heads in its brood capsules, 
dogs may become infested with large numbers of these worms on 
eating hydatids. The eggs produced by the adult tapeworms in the 
dog pass out in the feces. When taken in by a sheep or other animal 
the egg hatches and releases an embryo which makes its way to some 
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suitable tissue and develops to the hydatid. This hydatid may de- 
velop in man if an egg of the tapeworm is swallowed, and a large 
percentage of hydatid infestations in man result in death. It is 
therefore a very dangerous parasite to human beings. 

Distribution.—This parasite has been found at a number of places 
in the United States proper and in Alaska, as well as in other parts 
of the world. Certain regions are found to send a large number of 
infected swine to the slaughterhouses, though its occurrence in 
sheep is comparatively rare in the United States, 
Where it is locally prevalent, its abundance may 
be attributed to infected dogs which have prob- 
ably become infected through carelessness in the 
disposal of diseased carcasses and viscera of 
slaughtered animals. Careless persons may feed 
diseased portions of carcasses to dogs or leave 
them where dogs will get at them and eat them. 

Symptoms and lesions.—The symptoms in 
sheep affected with hydatid depend on the loca- 
tion of the parasite and its size, and so are very 
variable. Where the parasite is small or has 
room to develop without crowding important 
organs, few symptoms may be noticed. On the 
other hand, the parasite may develop in such 
Fic. 21,—Hydatia tape. Structures as the brain or heart and cause very 

worm (Echinococeus marked symptoms and sudden death from pres- 
granulosus). Highly ; ; F 
magnified. (From Sure or rupture. As a rule, infestations will 
ees after not be detected and correctly diagnosed during 
the life of a sheep and they will be found only 
on post-mortem. In such cases the large, thick-walled bladders are 
readily found. 

Treatment.—The only treatment for this condition is surgical, and 
this is not apt to be feasible in sheep, even if the disease should be 
diagnosed ante-mortem. 

Prevention.—The most important measure in the way of prevention 
of this disease is the proper disposal of carcasses and portions of 
carcasses of animals dying on the farm or killed there or elsewhere. 
The “ condemned ” tank at the modern slaughterhouse has been one 
of the greatest factors in destroying parasites of this sort, and the 
lack of an equally good arrangement at the small country slaughter- 
house and on the farm is one of the important conditions which per- 
mit such parasites to persist. Where diseased viscera, such as livers 
infested with hydatid, are thrown out where dogs can get at them, 
parasites of this kind are liable to be prevalent. The next measure 
of importance in controlling this disease is to keep dogs free from 
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tapeworm by administration of tapeworm treatments four times a 
year. For these treatments, see page 25. Owing to the danger of 
persons acquiring hydatid diseases and the serious nature of this 
disease in man, dogs known to harbor this tapeworm should be killed 
and burned or buried deep in quicklime. 


FLUKES. 


Flukes are usually flat, leaflike animals, provided with suckers, but 
not segmented like the tapeworms. They occur in the adult stage in 
various locations, the stomach, intestines, liver, lungs, and blood ves- 
sels, and may occur in immature stages in such tissues as the muscles. 
The adult flukes produce eggs of microscopic size which pass out and 
hatch in water. The embryos released from the eggs infect snails in 
which they transform into a succession of larval stages. The parasites 
finally escape from the snails and may penetrate the skin of the final 
host or may be swallowed, sometimes after encysting, in food or water. 

Sheep in certain localities in the United 
States, as well as in other parts of the world, 
suffer considerably from fluke infestation. The 
common liver fluke and the large liver fluke oc- 
cur in American sheep. 


THE COMMON LIVER FLUKE.'® 
Fic. 22.—Common liver 


3 r fluke (Fasciola he- 
Location.—These flukes are found usually in patica). Natural size. 


the biliary canals and the ducts of the liver, (From Stiles, 1898.) 
though they may occur as wandering parasites in the lungs and else- 
where. 

Appearance.—The common liver fluke is a flattened, leaflike, 
brown animal, usually about an inch long (fig. 22). There is a 
sucker at the anterior, or front, end, on a cone-shaped extension, and 
just behind this is a ventral sucker. Through the skin or cuticula 
covering the animal one can see the branching intestine and the 
uterus filled with eggs. 

Life history.—The eggs produced by the adult flukes pass out in 
the feces and on getting to water release a ciliated embryo. This 
embryo attacks certain species of snails and on entering the snail 
undergoes certain changes, which in time give rise to a form called 
a cercaria. ‘This is like a small fluke provided with a tail by means 
of which it swims about. Finally it loses the tail and encysts. - The 
encysted cercariz may float about on or in water or may be attached 
to grass blades or other vegetation. When these are swallowed 
by sheep, or other suitable host animals, the larval flukes escape 


% Fasciola hepatica, 
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walls to the body cavity.: Here they wander over the surface 
of the viscera and the walls of the body cavity and as‘a rule finally 
perforate the capsule of the liver and reach the extremities of the 
biliary canals. A few go astray and perforate the diaphragm, 
getting to the lungs. In the liver the young flukes grow and make 
their way down the canals, the larger ones being found in the bile 
ducts, and begin again the life cycle with the formation and passage 
of eggs. 

Distribution.—This parasite occurs over a large part of the world, 
where low, wet pastures and the presence of suitable snails make it 
possible for it to exist. In the United States it occurs on the At- 
lantic and Pacific coasts in places, and along the Gulf of Mexico. 
In these regions it occurs in wet pastures, especially along rivers 
and tributary streams. The States in which the fluke is most preva- 
lent are Washington, Oregon, California, Texas, Arkansas, Louisi- 
ana, Alabama, and Florida. It is also prevalent in Porto Rico and 
Guam. 

Symptoms and lesions.—Sheep are likely to put on fat and seem- 
ingly improve in condition in the early stages of liver-fluke disease, 
usually in the summer and fall, apparently as a result of a stimula- 
tion of the functions of the liver. Later, however, they lose in con- 
dition. The skin and mucous membranes are paler and the animal is 
less lively. The animal feeds less and ruminates less. Edema ap- 
pears as the composition of the blood is altered, and may be seen as 
swellings along the pendant portions of the body, for example, in 
the region under the jaw. During the winter the sheep becomes 
leaner, breathes rapidly and feebly, and is dejected. A diarrhea is 
usually present at a late stage of the disease. 

Animals may die at any stage of the disease, but if they survive 
the attack the flukes leave the sheep in the spring and a part of the 
damage is repaired. Total recovery is hardly possible, as the liver 
is burdened with scar tissue in the areas where the flukes have been. 
The disease may be diagnosed from its symptoms, if one is familiar 
with it, but a safer diagnosis is based on the finding of the worm 
eggs in the sheep manure. 

For the purposes of the farmer and sheepman the surest diagnosis 
is made by killing a sick sheep and making a careful post-mortem 
examination. If the ducts of the liver are carefully slit and exam- 
ined, the flukes will be found as dark, leaflike objects which, if 
watched a short time, will show movement. The liver may be 
washei| in a plentiful supply of clear water as it is cut up, and the 
water examined for the flukes that may wash out. The liver of 
infected sheep is softened and roughened, and may show channels 
under its capsule. In old cases puckered scar areas are present, 
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The softening of the liver is what gives the name of “ liver rot” to 
the disease. The biliary canals and gall ducts are much thickened 
and enlarged and often are marked by ridges on the surface of the 
liver. 

Treatment.—The two remedies which have been found satisfactory 
are male fern and kamala. According to some writers, however, 
kamala is much less efficacious than male fern. 

Oleoresin of male fern is administered as follows: Give by mouth 
3 to 5 grams of the male fern (from ? of a teaspoonful to 1} tea- 
spoonfuls), according to the size of the sheep, in 10 mils (2} tea- 
spoonfuls) of a nonpurgative oil, in the morning, two hours before 
feeding. Administer the treatment on five consecutive mornings. 
The male fern should contain 24 to 25 per cent of filicine and 3.5 
per cent of filicie acid. 

Powdered kamala is administered as follows: To yearlings and 
older sheep give 15 grams divided into two doses of 7.5 grams (2 
drams) each, and give at 12 to 24 hour intervals. The entire 15 
grams may be given in one dose to a strong animal or divided into 
five doses for weak ones. After treatment sheep are dull for 3 to 
5 days, they lie down a great deal, eat little or may stop eating for a 
day or two, and have a diarrhea. The flukes are said to die in 3 
to 8 days. 

It is advisable to have these drugs administered by a competent 
veterinarian. 

Prevention.—The manure from infected sheep should not be put 
on pasture, especially on wet ground. Sheep should be kept off wet 
pasture in places where fluke is prevalent and swampy areas should 
be drained, filled, or fenced off. Dressings of lime and salt on pas- 
tures in June, July, and August have been recommended for killing 
the embryos and larve of the fluke and for killing and repelling 
snails. It is said that sheep never become infected with flukes on 
salt marshes. Infected sheep should be isolated and either treated 
for fluke or butchered before they have lost condition and become 
unfit for food. Where fluke is present in a flock, it is advisable to 
treat the flock at the beginning of winter after the danger of fresh 
infestation is past. Frogs, toads, and carp are useful in the control 
of snails. Safe drinking supplies must be provided for sheep as 
the infection may be water-borne. 

The Oregon agricultural experiment station has recently recom- 
mended the addition of copper sulphate (bluestone) to standing water 
or streams in pastures to destroy the snails which are the necessary 
intermediate hosts of liver flukes. After ascertaining the volume of 
standing or running water to be treated, add one ounce of copper sul- 
phate to 7,800 gallons of water or about one part of copper sulphate 
to one million parts of water. This will kill snails in 48 hours, but 
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will not not kill the eggs. - Repeat this treatment in two or three 
months, after the eggs hatch. The solution is not injurious to the 
higher plants and animals or for bathing, drinking or irrigation, 
but it may injure fish. 


THE LARGE LIVER FLUKE.” 


Location.—The large liver fluke occurs in the liver, commonly 
lying in cysts which contain one to several flukes and a quantity of 
dark-colored fluid filled with débris. While these cysts may orig- 
inate in a biliary canal, they extend into the tissue, and the fluke is 
habitually found as a parasite in the liver substance in cysts and not 

as a parasite of the canals and ducts. Wandering 
flukes may be found in the lungs or elsewhere. 

Appearance.—This is a large, thick species, 
which may attain a length of 10 cm. (4 inches) 
(fig. 23). The anterior, or front, sucker is not 
carried on a distinct cone, as in the case of the 
common liver fluke, but in its general appearance 
otherwise it resembles an overgrown specimen of 
the common liver fluke. 

Life history—The life history of the large 
liver fluke has not yet been ascertained, but there 
is every reason to suppose that it is much the same 
as that of the common liver fluke, with snails of 
some sort, perhaps the same as those which carry 
the common liver fluke, as intermediary hosts. 

Distribution—North America appears to be the 
home of this fluke, although it has been trans- 

Boe ares ide, Planted elsewhere. In the United States it is 
magna). Natural most prevalent near the Gulf of Mexico, espe- 
aaa: Stiles, cially in Arkansas and along the coasts and river 

valleys of Texas. It also occurs along the west 
coast in both the United States and Canada and seems to have ob- 
tained a foothold at some inland points, as in part of Colorado. 

Cases are also reported from Wisconsin and New York. 

Symptoms and lesions.—This parasite is much more common in 
cattle than in sheep. It seems to do rather little damagé in cattle 
apart from rendering the livers unfit for use as food. In sheep, © 
however, it may do considerable damage. Infected sheep lose condi- 
tion, but the appetite persists up to the time of death. Edema is 
present in the form of watery swellings of the dependent portions 
of the body. Abortions have been reported as prevalent in a flock 
of infested sheep, though it is unsafe to associate this with the fluke 
without further evidence. 


% Fascioloides magna, Synonym, Fasciola magna 
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On post-mortem examination the livers show the characteristic 
cysts or else dark-bluish scars where the flukes have been and where 
healing has taken place. The flukes apparentiy die in the liver 
instead of passing out in the spring, as the common liver fluke does. 
The cysts take on the character of abscesses and may be present in 
the lungs and spleen as well as in the liver. Affected livers and other 
organs contain more or less coal-black pigment characteristic of the 
presence of this parasite. The worms may set up peritonitis, and the 
omentum may show black markings. 

Treatment.—No treatment is known for this disease, though the 
use of oleoresin of male fern or kamala is indicated as for the com- 
mon liver fluke. 

Prevention.—The same measures that are used in the case of the 
common liver fluke (see p. 35) are indicated here. As already noted, 
while we do not know the life history of this fluke, the probabilities 
are that the measures indicated will apply. 


ROUNDWORMS. 


The parasitic roundworms or nematodes are elongated, cylindrical, 
unsegmented worms. Some of them may be properly characterized 
as threadlike or hairlike. The body wall is usually rather trans- 
parent, and when the worms are examined with a microscope the 
internal organs are readily seen, usually in the form of a number of 
tubes. The sexes are generally separate and the males are usually 
smaller than the females. In general the females produce large 
numbers of eggs, though sometimes the eggs hatch in the body of the 
female and some roundworms produce embryos without the previous 
formation of an egg with its yolk material and shell. 

Most of the roundworms of sheep reach the animal in which they 
develop to maturity through the direct swallowing of the eggs or 
young worms without passing through part of their development 
in some intermediate host, as the tapeworms do. In some cases the 
young worms that have hatched in the fields penetrate the skin of the 
host animal, entering the body in this way instead of by the mouth. 
Other worms have an intermediate host and undergo a certain devel- 
opment in this host before getting to the final host. The intermediate 
host harboring the larval worms may be eaten by the final host, thus 
infecting it through the digestive tract, or such intermediate hosts 
as mosquitoes may infect the final host by inoculating it with the 
larval worms which then penetrate the skin. 

Even in the case of direct infection, when eggs or young worms 
are swallowed by the host animal, nematodes which develop to 
maturity in the intestine may not go directly there and develop 
immediately. They may pass through the walls of the digestive 
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tract and get to the blood stream, leave the blood stream for the air 
passages of the lungs, crawl] up the windpipe, and then pass down 
the esophagus or gullet, and thus reach the intestine again, where 
they continue their development to maturity. 


THE STOMACH WORM.” 


Location.—This worm is a parasite of the fourth stomach. It may 
be found elsewhere im the digestive tract, but such occurrences are 
of little significance. 

Appearance.—Stomach worms (fig. 24) are from one-half to 1} 
inches long and about as thick as an ordinary pin. The females are 
the larger and have a spiral striping. In the rear half of the body 
of the female there is a projecting portion, which may be seen on 
close examination. The smaller male may be distinguished by the 


Ss 


Fic. 24.—Stomach worms (Hemonchus contortus). Upper figure, 
male; lower, female. Magnified five times. 
fact that the posterior or tail end of the body is flattened and ex- 
panded. 

Life history.—The eggs produced by the female worms pass out in 
the manure and hatch in a few hours under the most favorable con- 
ditions of warmth and moisture. Under less favorable conditions 
hatching may require a number of days or even weeks. The embryo 
which leaves the egg undergoes further development until it becomes 
an ensheathed, infective larva. In this condition it is inclosed in a 
double skin and is very resistant. Whereas drying and low tempera- 
tures may kill the egg or embryo previous to this stage, the en- 
sheathed larva can withstand severe cold and long periods of dryness. 
When the grass is wet with rain or dew, these larve crawl up the 
blades. Here they are swallowed by sheep as they graze. In the - 
stomach the worms become mature in the course of two to three 


™ Hemonchus contortus. For additional information .see Department Circular 47 on 
“Stomach Worms in Sheep.” 
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weeks, but do not begin to produce eggs in large numbers until about 
a month after they are taken in by the sheep. 

Distribution.—The stomach worm occurs over almost the entire 
world, wherever there are sheep, cattle, or other suitable host ani- 
mals. In the United States it is most plentiful in the South, where 
it is favored by abundance of warmth and moisture, but it is quite 
a common and serious pest in the Middle West and in low, wet areas 
throughout the entire country. It is present in smaller numbers 
and does less damage in the high, dry, and cool areas of the Rocky 
Mountain States. 

Symptoms and lesions.—The first things noticed about infested 
sheep are dullness and lack of thrift. Diarrhea may be present. 
Later. the more characteristic features of stomach-worm disease be- 
come evident in the form of anemia and edema. The anemia is 
manifested in the paleness of the skin and of the linings of the 
mouth and eyelids, and is due to the impoverishment of the blood 
from the bloodsucking habit of the worms. The edema is mani- 
fested in a swelling of the pendant portions of the body, especially 
of the portion under the jaw, causing what is called “ bottle jaw.” 
Sheep may become emaciated and finally die. 

If the fourth stomach of a sheep infested with stomach worms is 
opened (the fourth stomach is the one to which the upper end of 
the small intestine attaches), the worms can usually be seen as wrig- 
gling red objects. When the contents of the stomach are poured out 
many of the worms will usually remain attached to the lining of 
the stomach. A little careful washing will reveal the worms if 
they are covered by the stomach contents. Close investigation of 
the lining of the fourth stomach will also reveal the pin-point punc- 
tures caused by the bites of the worms. There are usually a number 
of these for every worm, as the worm has the habit of attaching at 
one point for a time and then moving away and attaching at an- 
other point, leaving the old point of attachment bleeding for some 
time. The carcass of a sheep seriously infested with stomach worms 
is liable to be emaciated and the meat pale. 

Treatment.—A satisfactory treatment for this disease is the use of 
a 1 per cent solution of copper sulphate in water. A dose which has 
been found satisfactory is 100 mils (about 3 ounces) for yearlings 
and older sheep and half as much for lambs 3 months old or older. 
To make this solution, dissolve one-fourth pound of copper sulphate 
in 1 pint of boiling water, then add cold water to make a total of 3 
gallons of the solution. Porcelain or enamel-ware receptacles should 
be used for the solution, as bluestone (copper sulphate) will cor- 
rode metal. This amount will dose 100 adult sheep, allowing 10 
per cent waste. Use only clear blue crystals of copper sulphate, 
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Fic. 25.—Dosing device for administering copper- 
sulphate solution. 


discarding the pieces 
that have turned 
white. Crushing the 
crystals will hasten so- 
lution. In dosing, one 
may use a rubber tube 
with a funnel on one 
end and a piece of 
metal tube at the other. 
The metal tube is 
placed in the sheep’s 
mouth and the solu- 
tion slowly poured 
through the funnel. If 
large numbers of sheep 
are to be treated, the 


: apparatus figured (fig. 


25), or something simi- 
lar to it, may be used. 
The _ copper-sulphate 
solution is fed from a 
high reservoir, by si- 
phoning or by a tube 
or spigot near the bot- 
tom, through a rubber 
tube into an open grad- 
uated glass tube, which 
may be made from a 
large olive jar, and al- 
lowed to escape in 
measured doses 
through the other rub- 
ber tube to the metal 
tube in the sheep’s 
mouth. Instead of an 
open graduated glass 
tube, a large bottle or 
jar may be used if a 
third tube is put in the 
jar, through the cork, 
one end being open to 
the outside and the 
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other opening near the bottom of the inverted jar, to equalize air pres- 
sure. This is shown in figure 25. The flow into and out of the 
glass tube is controlled by pinchcocks, one person attending to this 
and one holding the metal tube in the sheep’s mouth. The sheep 
should remain on all four legs, with the head held horizontally while 
it is being drenched, which decreases the danger of getting the drench 
into the lungs and killing the sheep. The solution should be allowed 
to flow slowly and the metal tube be moved about slightly in the mouth 
at the same time in order to keep the sheep swallowing. It is essen- 
tial that the copper-sulphate solution be made up accurately, be given 
in suitable doses, and be administered with care, and it is advisable 
to have a competent veterinarian give this treatment or the ones 
noted below in order to insure a maximum degree of safety. 

The sodium-arsenite and copper-sulphate mixture and the copper- 
sulphate and tobacco solution, recommended for tapeworm, have also 
been recommended as effective against stomach worm (p. 22). 

Carbon tetrachlorid in doses of 12 to 48 cubic centimeters (3.2 to 
12.8 fluid drams) in 2 fluid ounces of castor oil has been found to re- 
move all stomach worms from sheep in experimental tests. See re- 
marks under “ The nodular worm,” page 42. 

Prevention.—Preventive measures are based on the life history. 
We know that the disease is spread by eggs produced by the female 
worm, which escape in the manure on to the pastures. Infested sheep 
must be regarded as a danger to young and uninfested sheep. The 
manure from the infested sheep is likewise dangerous. Consequently, 
young animals and uninfested sheep should be separated from older 
or infested animals and not exposed to contact with the manure from 
these animals. Furthermore, pastures which have been used by in- 
fested animals are dangerous to young animals and uninfested ones. 
When animals that have stomach worms, either in a light or heavy 
infestation, are put on clean pasture, the eggs of the stomach worm 
will hatch on the ground and the infective stage of the worm will be 
present on the grass in considerable numbers in from 10 to 20 days, or 
even earlier in warm weather. The longer the sheep are on that pas- 
ture under ordinary weather conditions the more dangerous it will be- 
come from the increasing number of worms. To prevent getting dan- 
gerous infestations, it is advisable that sheep be moved every two weeks 
to clean pasture. Inasmuch as pastures probably remain infected for 
about a year after sheep, goats, or cattle are moved from them, the 
program of moving sheep to new pasture, where permanent pastures 
are used, is a rather difficult one and calls for more land than is usually 
available. Consequently a modification of this program is necessary. 

The first essential is to protect the lambs. Young animals are more 
susceptible to parasitic infestation than older ones. They also suffer 
more from parasites when they are infected. Growth must be made 
during youth; it can not be made up in mature years. Parasites in- 
terfere seriously with growth and lead to the production of runts. 
Consequently the safest pasture should be furnished to the lambs, 
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the older sheep taking the more dangerous pasture, where it is neces- 
sary for sheep to go back to old pasture within a year. It may be 
mentioned in passing that hillside pastures are likely to be safer than 
bottom land, as they benefit by the cleansing action of heavy rains 
and the following run-off, as well as holding less moisture, lack of 
moisture being very unfavorable to the worms. Rich bottom pastures, 
on the other hand, are the ones which are least likely to have an in- 
fection washed off and‘are likely to have the eggs and larve from the 
hillsides above washed on to them. The more or less abundant mois- 
ture, moreover, is highly favorable to these worms. It is precisely 
these bottom pastures which are likely to be used for young animals, 
as they present the best growth of grass and are most attractive. 

In a plan of rotating pastures to keep down stomach worms, 
the sheep may be moved over cornfields, hayfields, and stubble of 
various sorts. During freezing weather, the eggs and nonresistant 
early stages of the young worms on pasture diminish as they are 
killed by freezing, so that the pastures at this time, while still in- 
fected, do not become increasingly dangerous. Plowing is a means 
by which infestation may be controlled, the young worms being 
turned under and buried; apparently they do not get back to the 
surface in numbers sufficient to cause serious trouble. Such plowed 
land may be sown to forage crops and the sheep turned in on these 
crops with safety. When different kinds of stock are rotated on 
pastures, sheep may safely follow horses or swine, but not cattle 
or goats, as these latter also may be infected with stomach worms 
and a number of other worms common to sheep, goats, and cattle. 

At the Bureau of Animal Industry sheep farm at Vienna, Va., 
it has been found highly beneficial to dose sheep with copper-sulphate 
solution once every three or four weeks throughout the year, sheep 
thus treated showing no losses from stomach worms and making de- 
cided gains in wool and mutton over sheep kept under the same con- 
ditions but not treated. This appears to be the best control measure 
for use in the case of sheep kept under the usual farm conditions. 


THE NODULAR WORM.?!® 


Location.—The adults of the nodular worm live in the large in- 
testine of the sheep. The larval worms live in nodules in the wall 
of the large and small intestine, and occasionally make their way 
to the mesenteric lymph glands, the omentum, or the liver. The 
nodules are most numerous in the wall of the large intestine. 

Appearance.—The female worms attain a length of 15 mm. (about 
five-eighths inch), the males being a little shorter (fig. 26). Both 
sexes have a characteristic solid white color. The head is bent over 
and forms a hook with the body. 

Life history.—The details of the life history of this worm are not 
completely known. The eggs from the female in the large ‘intestine 


18 Proteracrum columbianum, Synonym, @sophagostomum columbianum. 
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of the sheep are passed in the manure. The subsequent develop- 
ment of the worm up to the time it is again found in the sheep has 
not been determined. When the young worms are first found in 
the sheep they are encysted in the wall of the intestine. These cysts 
commonly reach a considerable size and contain a necrotic material, 
usually yellowish or greenish in color, cheesy in consistence or often 
hard and almost stonelike (fig. 27). After a time the larvee leave 
these nodules and become adults in the lumen of the large intestine. 
Usually larvee can be found only in the smaller and more recent 
nodules. Those larve which get to the mesenteric lymph glands, 
the omentum, and the liver probably die in these places and never 
get back to the intestine to complete their development. 

Distribution.—This parasite was originally present in this country 
only in the Southern and Eastern States, but it has been spreading 
westward, probably with 
infested sheep introduced 
into western localities for 
breeding purposes, and 
there is reason to fear that tina 
it will become generally —— = 
distributed over the coun- Fic. 26.—Nodular worm (Proteracrum columbianum) 
try. It has become rather pe figure, male; lower, female. Magnified five 
common in the Middle 
West, and is a serious pest in the Northeastern States. It is still un- 
common in the Rocky Mountain States, and as yet has not been 
reported from a number of these States. 

Symptoms and lesions.—According to one investigator (Curtice) 
the symptoms of this disease may be only those of general debility— 
a pale mucous lining of the eyelids and mouth, emaciation, dry wool, 
etc. In severe cases diarrhea and emaciation may be excessive. In 
some places sheep raising has been abandoned on account of the 
damage done by this worm. It is evident that the injury due to 
numerous intestinal nodules, which prevent large areas of the intes- 
tine from functioning properly in the work of secretion and absorp- 
tion, which act as persistent irritants to the sensitive nervous system 
of the digestive tract, and which serve to supply poisonous material 
from worms, bacteria, and dead tissue to the adjacent absorbing 
tissues of the intestines, can not fail to have a bad effect on the host 
animal. The resultant loss can not be accurately stated, but it occurs 
in terms of meat, wool, decreased growth, and poorer quality of 
animals and from the fact that nodular intestines, or so-called 
“knotty guts,” are unfit for sausage casings. 

The post-mortem lesions are easily seen, the principal ones being 
the nodules, which may be larger than a good-sized pea, on the walls 
of the large and small intestines, or in the mesenteric lymph glands, 
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the omentum, or the liver. The nodules may be small, elevated ob- 
jects, or may be larger and contain cheesy or limy matter, white, 
greenish, or yellowish in color. These nodules are sometimes mis- 
taken for lesions of tuberculosis, a rare disease in American sheep, 

Treatment.—As yet we have no satisfactory treatment for this 
disease. The larval worms in the nodules are beyond the reach of 
any remedies as yet known to us. Even the adult worms in the large 
intestine are difficult to remove. There is some difficulty in getting a 
suitable drug past the four stomachs of a ruminant and into the 
large amount of food matter in the large intestine in sufficient 
strength to remove these worms. Experiments in the Bureau of 
Animal Industry have indicated that carbon tetrachlorid in doses of 
12 to 48 cubic centimeters (3.2 to 12.8 fluid drams), given in 2 ounces 
of castor oil, will sometimes remove all the nodular worms present in 


Fic, 27.—Sheep intestines showing lesions of nodular worm disease, 


an animal, but may remove only a small percentage. This treatment 
will also remove all the stomach worms and hookworms, as a rule, 
and will remove many of the thread-necked strongyles and related 
worms, and many whipworms. The carbon tetrachlorid treatment is 
new and requires further study to determine the safety of the treat- 
ment. It is advisable to secure prompt purgation with carbon tetra- 
chlorid. The treatment should be administered by a competent 
veterinarian. 

Prevention.—Pasture rotation, as given in the case of the stomach 
worm, is a valuable control measure. Dalrymple found that he could 
practically prevent the nodular worm infection of lambs by raising 
them in bare lots, where there would be no temptation to graze and 
where surroundings would be unfavorable for the development of 
the parasite. The ewes were let into these lots whenever necessary 
to nurse the lambs. The lambs were given other feed from raised 
racks and watered from raised troughs. The racks and troughs 
were protected from fecal contamination and the floor of the yard 
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cleaned frequently to keep it free from litter and manure, thereby 
preventing the development of the eggs in the manure in the yards. 
As in most parasitic diseases, the young animals suffer more than 
older ones and measures must be directed especially to the protection 
of the lambs. If persisted in, these measures and pasture rotation 
should keep the infestation down to a point where it does little 
damage. 
THE SHEEP HOOKWORM.” 


Location.—Hookworms of sheep are found in the small intestine. 
Appearance.—The female hookworm attains a length of 2.6 cm. 
(about 1 inch), the male attaining a maximum length of 1.7 cm. (fig. 
28). The worms are about one-half to three-fourths as thick as an 
ordinary pin. At the head 
end is a mouth capsule 
armed with teeth. The 
tail end of the male is ex- 
panded and flattened. 
Life history.—The life 
history of the sheep hook- 
worm has received little 
attention, but, judging 
from the life history of 
related forms, it is prob- 
ably about as follows: 
The eggs produced by the 
female worm in the intes- 
tine of the sheep pass out 
in the manure and hatch 
on the pasture. Under fa- Fic. 28.—Sheep hookworm (Bunostomum trigo- 
Pe nocephalum). Female at right; male at left. 
vorable conditions of tem- Magnified. (From Ransom, 1911.) 
perature and moisture the 
young worms develop to a resistant form capable of infecting sheep. 
Possibly most of the infection takes place by way of the skin, the 
larval worms boring through the skin of the lower part of the legs and 
making their way to the near-by blood vessels. In the blood the worms 
would be carried to the lungs, where they would escape from the 
blood and get into the air passages. Here they would make their way 
up the windpipe and then down the gullet into the stomach and intes- 
tine. When they reach the intestine they develop to adult worms and 
the two sexes mate. In addition to the possible entrance of larve 
through the skin, many of the infective larve on the pasture are un- 
doubtedly swallowed by the sheep in food or water, but even in this 
case it is possible that the larvee make their way to the blood stream 


1° Bunostomum trigonocephalum. Synonym, Monodontus trigonocephalus. 
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from the digestive tract and. return by way of the lungs again before 
developing to maturity. 

Distribution.—This parasite is common in sheep in the Southern 
States and has been found as far north as New York. Additional 
studies in various localities would doubtless show a wider distribu- 
tion. It is apparently fairly common in Europe. 

Symptoms and lesions.—The symptoms resulting from infestation 
with the sheep hookworm have not received much attention, but its 
habits are similar to those of the hookworm in man and in the dog, 
and these are known to cause very serious damage, so that there can 
be little question as to the damage that hookworm may do in sheep. 
The worms are bloodsuckers, with the habit of attaching for some 
time at one place and then moving to another, leaving the first punc- 
ture still bleeding. This bleeding persists for some time, as the result 
of a secretion from the mouth parts of the worm which has the power 
to dissolve the blood corpuscles and prevent clotting. 

With hookworms in general it is not uncommon to see 10 or 12 
hemorrhages associated with a single worm. This loss of blood 
results in its impoverishment, as well as in a net loss in amount of 
blood present. This in turn causes a seepage of the thinned blood 
out’ of the blood vessels and into the tissues, causing watery swell- 
ings, or edema, of the pendant portions of the body, as well as an 
associated condition, or dropsy, within the body. With the impov- 
erishment of the blood the nutrition of the animal is impaired—a 
a very serious matter with young animals. We may safely infer that 
there is serious damage to the sheep’s nervous system, preventing its 
smooth functioning and making for poor animals and poor offspring. 

The things that may be looked for in connection with hookworm 
disease are paleness of the mucous lining of the eyelids and mouth, 
pale skin, dry wool, watery swellings under the jaw and along the 
abdomen, and a general condition of unthriftiness. The condition 
is very similar to that found in stomach-worm disease, as the two 
worms affect the host animal in substantially the same way. As it 
is usually complicated with stomach-worm disease, hookworm infes- 
tation is not apt to be recognized as a distinct disease. The only way 
to make a satisfactory diagnosis between the two conditions is by a 
post-mortem examination of the fourth stomach and the small in- 
testine in order to ascertain which of the worms is present. In 
some cases both species of worms will be found and the results may 
be attributed to the mixed infestation. The lesions caused by the 
hookworm are red spots, or small hemorrhages, in the small intes- 
tine, while similar spots in the fourth stomach are caused by stomach 
worms. 

Treatment.—Oil of chenopodium (American wormseed oil) in 
doses of about 1 dram (1 teaspoonful) in about 5 ounces of milk 
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has been found experimentally to re- 

move about two-thirds of the hookworms 

present, and petroleum benzine (a high- 

grade gasoline) has been found to re- 

move about three-fourths of the worms 

when given in doses of a half ounce in 

milk. In view of the greater safety in 

the use of chenopodium, this remedy 

seems preferable. A second treatment 

may be given after a lapse of two weeks. 

The copper-sulphate and tobacco solu- 

tion recommended for tapeworms has 

also been recommended for hookworms. 

Carbon tetrachlorid in doses of 4 to 30 

cubic centimeters (3.75 to 8 fluid drams), 

in capsules or in 2 ounces of castor oil, 

has been found to remove all the hook- 

worms from infested sheep. See remarks 

under “ The nodular worm,” page 44. 

Prevention.— Pasture - rotation meth- —= 

ods, as outlined under the subject of 14. 29.—Thread-necked strongyle 

stomach worms, will be found of great perpen yg — 

value in controlling sheep hookworms. 50m, 1911.) 

Proper disposal of the manure, which 

carries the eggs of the worm, is also important. In view of the fact 

that this worm possibly enters the sheep through the skin of the legs 
as well as through the mouth while 
the animal is grazing, boggy land 
and loose, wet, sandy soil may be 
looked on with suspicion as apt to 
convey the infection by bringing 
the larvee in contact with the skin 
in mud or wet sand. 


THE THREAD-NECKED STRONGYLES.”° 


Location.—The thread - necked 
strongyles are found in the small 
intestine. 

Appearance.—These are reddish 
worms, the anterior portion more 
slender than the posterior. The 
head and the neck end are trans- 

: _ -verselystriated. In NV. spathigerthe 
ye ere et cca male worm attains a length of 1.5 
magnified, (From Ransom, 1911.) em. (# inch). The female attains 
a length of 2.3 cm. (about 1 inch). 

Life history—The eggs produced by the female worm pass out in 
the feces and a an n embryo develops in them. This worm molts twice in 


2” Nematodirus filicollis, N. spathiger, etc, 
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the shell, the skin that separates.at the second molt, however, remain- 
ing on the larva. The larva hatches under the influence of alternate 
moistening and drying or of temperatures of 24° to 32° C. (75° to 
90° F.). Like the stomach worm, the ensheathed larva then ascends 
blades of grass under favorable conditions of temperature and 
moisture, and is taken in by sheep as they feed. These larve are 
very resistant to cold and drying, and have also been found to live 
in water for over 11 months. In the intestine of the sheep the larve 
develop to adult worms. 

Distribution.— At least one species of these worms (1. spathiger) 
appears to be quite common in sheep in the United States. 

Symptoms and lesions.—When present in small numbers it is un- 
likely that these worms do much damage, but sheep infested with 
large numbers have been found to be unthrifty. So far the only 
symptoms that may be attributed to them are those commonly asso- 
ciated with gastrointestinal parasitism in general—those of mal- 
nutrition. No definite lesions have yet been described for this worm. 

Treatment.—The treatment for infestation with this worm has not 
yet been worked out. Carbon tetrachlorid in doses of 12 to 48 cubic 
centimeters (3.2 to 12.8 fluid drams) in 2 ounces of castor oil has been 
found very effective in a few cases in removing these worms and is 
the only drug which has been found of value. See remarks under 
“'The nodular worm,” page 42. 

Prevention.—The same measures that are of value against stomach 
worms will probably be of value against the thread-necked worms, 


THE WHIPWORM.”! 


Location.—The whipworm occurs in the large intestine, usually in 
the cecum, but rarely elsewhere in the digestive tract. 

Appearance.—The body of this worm is thick posteriorly and very 
slender anteriorly, the anterior portion of the body being two or 
three times as long as the posterior portion, from which fact it 
receives the name of whipworm. The thick portion is comparable to 
a whip handle and the thin portion to a whiplash (fig. 31). The 
male is 5 to 8 cm. (2 inches to over 3 inches) long, with the anterior 
portion of the body three times as long as the posterior portion. The 
male spicule is 5 to 6 mm. long, and has a long sheath, covered with 
spines and terminating in a bulbous enlargement. The female is 5 
to 7 cm. long, with the anterior portion of the body twice as long as 
the posterior portion. The eggs of the whipworms are characteristi- 
cally lemon-shaped. 

Life history.—So far as is known this worm has a simple life his- 
tory. The eggs produced by the adult worm pass out in the feces 


4 Trichuris ovis, 
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and an embryo develops in each egg under suitable conditions of tem- 
perature and moisture. When these eggs are swallowed by sheep, 
the embryos develop to adult worms. 

Distribution.—These worms are very common in sheep in the 
United States and many other countries. 

Symptoms and lesions. — It 
has been found that whipworms a 
in man set up a low-grade [/ | 
inflammation, with distinct ‘ 
symptoms of discomfort and 
distress. In animals, inflamed 
areas are quite commonly found 
where whipworms attach. The 
head end, of the worm is usually 
found sewed into the mucosa, 
and, as the mouth is unarmed, 
it appears that the penetration 
of the mucosa is perhaps due to 
the digestive action of a sub- 
stance secreted by the worm. 

There is likelihood of the lining 

of the intestine being infected by 

bacteria through the entrance 

of the worm, or of the burrow 

becoming infected subsequently. 

Though there are no well-defined 

clinical symptoms for whipworm 

infestation in sheep, it can not 

be doubted that the worms exert 

an injurious effect, more pro- 

nounced when the worms are 

numerous. On post-mortem ex- 

amination the thick posterior 

ends of the worms will be found 

in the lumen of the intestine, 

the anterior ends being in the Fic. 31—Whipworms (Trichuris ovis). 
mucosa. rari nate st ae lees — 
Treatment.—Carbon tetra- 
chlorid in doses of 12 to 48 cubic centimeters (3.2 to 12.8 fluid drams) 
in 2 ounces of castor oil has been found to remove 30 to 90 per cent of 
the whipworms from sheep in experimental tests. See remarks 
under “ The nodular worm,” page 42. 

Prevention.—Prevention of whipworm in sheep is a matter of sani- 
tation and pasture rotation. The same measures that are useful in 
controlling stomach worm will be found of value in controlling 
whipworm. 
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(From Curtice, 1890.) 
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Male at right; 


Highly magnified. 


22 Dictyocaulus filaria. Synonym, Strongylus filaria. 


THE THREAD LUNGWORM.”” 


Location—The thread lungworm 
is found in the air passages, bronchi 
and bronchioles of the lungs. 


Appearance.— These are rather 
long worms, easily observed. They 


are white and the intestine shows as 
a dark hair line throughout the 
length of the worm (fig. 32). The 
male is 3 to 8 cm. (from more than 1 
inch to more than 3 inches) long. 
The female is 5 to 10 cm. (2 to 4 
inches) long, with a straight, conical 
tail. The eggs contain an embryo 
when they leave the body of the 
mother worm. 

Life history.—The eggs deposited 
by the female hatch in the lung of the 
host animal, probably in the course 
of 24 hours, and are expelled in 
coughing, or swallowed and _ passed 
in the feces. The newly hatched 
larva has a rounded head and a rather 
blunt tail. It molts twice in the 
course of the next few days, the time 
varying with temperature and mois- 
ture, and, under ordinary circum- 
stances, is infective within 10 days. 
This larva then climbs up grass 
blades, when they are wet and the 
weather is warm, as does the larva of 
the stomach worm and thread-necked 
worm, and here it is taken in by graz- 
ing sheep and makes its way to the 
lungs. In the course of a month the 
sheep begin to show symptoms of 
iungworm, and in about five weeks 
embryos appear in the manure. 

Distribution.— These worms are 
widely distributed over the world 
and are comparatively common in the 
United States, especially in the South 
and where there is plenty of moisture 
and warmth. 
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Symptoms and lesions.—The worms and their eggs and larve set 
up an irritation of the lung tissue at the point where they are located, 
causing inflammation and a catarrhal condition, the latter manifested 
in the production of a frothy mucus, sometimes containing traces of 
blood. Bacterial infection of the weakened lung tissue may follow, 
and the lungs may show pus and consolidated areas. Usually the 
latter conditions are not present. The symptom first noted is a husky 
cough, and if the invasion is extensive this may be followed by diffi- 
culty in breathing. If left alone some animals are likely to die of 
weakness or suffocation. The disease may be diagnosed from the 
clinical symptoms by an experienced veterinarian or stockman who 
is familiar with it; the diagnosis may be confirmed by a microscopic 
examination of the feces or of the saliva from the back of the 
tongue, though occasionally one may not find larvae, especially in 
recent infections, in spite of the presence of worms in the lungs. 
On post-mortem the lungs show inflamed patches, and the worms can 
be found in the air passages. 

Treatment.—Most of the treatments by intratracheal injections 
that have been used for lungworm disease of cattle are not very satis- 
factory and are rather dangerous to sheep. A treatment which has 
been used on a large number of animals with reports of satisfactory 
results consists in injecting chloroform in 3-mil doses (about three- 
fourths of a teaspoonful) into the nostrils of the sheep by means of 
a medicine dropper, the head of the sheep being tilted back. ‘The nos- 
trils of the sheep are then held with the fingers until the animal is 
somewhat groggy. This treatment may be repeated at intervals of 
three to five days, if necessary, for a total of not more than three 
doses. It is recommended that a dose of Epsom or Glauber’s salt be 
given two hours after the treatment. 

Nursing treatment appears to be the safest and most satisfactory 
treatment in most cases. Sheep should be taken off wet pasture and 
placed on high, dry pasture or put up and fed dry feed. A safe sup- 
ply of drinking water and plenty of good feed are of value in tiding 
the sheep over the critical stages of the disease and allowing the 
worms to die out. 

Prevention.—The same general rules that apply in the case of the 
stomach worm apply here. Sanitation and pasture rotation, isola- 
tion of infested animals, and special precautions in regard to the 
pasturing and watering of lambs and young animals are all measures 
of value. 

THE HAIR LUNGWORM.”* 


Location.—These worms occur in the small bronchioles and in the 
lung tissue. 


23 Synthetocaulus rufescens. Synonym, Strongylus rufescens. 
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Appearance.—Hair lungworms (figs. 33 and 34) are much smaller 
than the thread lungworms. The body has a characteristic brownish- 
red color, due to the color of the intestine. The male is 1.8 to 2.8 
em. (about two-thirds inch to a little more than 1 inch) long and ter- 
minates at the tail in a corneus arc, followed by the small bursa (fi 
33). The female is 2.5 to 
3.5 em. (1 to 1.4 inches) 
long, with a moderately 
pointed tail. 
Life history.—The life 
history of the hair lung- 
worm has not yet been 
worked out, but it is prob- 
ably similar to that of the 
thread lungworm. 
Distribution—The par- 
asite is widely distributed 
and has been found to be 
fairly common in_ the 
United States. It is per- 
haps less common than the 
previous species or is pos- 
Fic. 33.—Hair lung- sibly found less often be- 
worm (Syntheto- ree ele ve 
caulus rufescens), Cause it is smaller. 
Tail of male, viewed Symptoms and lesions.— 
from side. ¥28 These worms occasion va- 
nified. (From  Rail- 
liet, 1893.) rious forms of verminous 
pneumonia. The adult worms cause a lobular 
pneumonia ; the eggs and larve cause a diffuse isi. Sk SOR toe 
pheumonia, or when aggregated in the pneu- (Synthetocaulus rufes- 
monic areas may cause a pheumonia with areas pice Pea ce a 
resembling tubercles. These areas show as _ nifiea. (From Curtice, 
grayish-yellow tumors, which may attain a 1890.) 
diameter ranging from a few millimeters to 2 centimeters (four- 
fifths of an inch). Careful post-mortem examination of these 
pneumonic areas will disclose the reddish worms, and the eggs and 
larve may be found by microscopic examination of such tissue. 
‘The weakened tissues afford lodging for disease-producing bacteria, 
sometimes leading to pus formation, in which case the evil effects are 
considerably increased. Sheep will survive an infection with worms 
which prevents only a small amount of lung tissue from functioning, 
but heavy infections reduce the amount of living tissue available for 
breathing to an extent that often proves fatal, and bacterial complica- 
tions add to this and to the toxic material which is absorbed to the 
injury of the animal. 
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Treatment.—We have little evidence in regard to a satisfactory 
treatment for this worm, but the nursing treatment given for the 
preceding species would probably be the best procedure. 

Prevention.—The preventive measures outlined for the thread 
lungworm apply here. 


OTHER INTERNAL PARASITES. 


Various other kinds of roundworms besides those that have been 
mentioned infest sheep, and some of them at times prove very in- 
jurious. The methods of prevention recommended for stomach 
worms, hookworms, and others in this bulletin, will help to protect 
sheep also from these other roundworms. There are also certain 
species of flukes, tapeworms, protozoa, and arthropods, other than 
those discussed here, which are omitted because they are relatively 
less important, so far as we are aware at present. 
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HEEP PROBABLY SUFFER more from parasites 
than do any other kind of livestock. 


Most of our loss in sheep, mutton, and wool is 
from animal parasites, as sheep suffer compara- 
tively little from bacterial diseases. 


Lambs and young animals are most susceptible to 
parasites and suffer most from them. 


It is the sheepman’s business to prevent disease. 


When disease is present it is advisable to call in a 
competent veterinarian. 


Pasture rotation, use of forage crops, feeding from 
racks or-bare floors, draining or filling swamps, and 
restraint of wandering dogs are measures of value 
in parasitic control. Permanent pastures perpetuate 
parasites! 


Parasite eggs pass in the manure, usually. The 
disposal of the manure determines the fate of these 


eggs. 


Parasitized animals usually do not have fever; 
they are unthrifty. This unthriftiness may have a 
fatal termination. 


Act promptly to ascertain the trouble when sheep 
become unthrifty. A post-mortem examination of 
one of the sick animals may disclose the trouble and 
save the others. 


This bulletin is a revision of and supersedes Farm- 
ers’ Bulletin 1150. 


y : Issued April, 1923 
Washington, D. C. Ravised aly, 1925 
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SUSCEPTIBILITY OF SHEEP TO PARASITIC 
HEEP are very liable to attack by 
parasites, probably suffering more 


DISEASES 
S severely from this cause than any 


other kind of livestock. The impor- 
tance of parasites and parasitic dis- 
eases of sheep is the more evident be- 
cause of the fact that sheep are but 
little subject to serious bacterial 
plagues or virus diseases. In this 
country sheep rarely have tuberculosis, 
which is one of the serious conditions 
in cattle and swine, and among sheep 
there is nothing comparable to the 
devastating outbreaks of hog cholera 
among swine. Occasionally a virulent 
strain of the bacillus producing lip- 
and-leg ulcer will spread under favor- 
able conditions and necessitate the 
treatment of entire flocks, or individ- 
ual sheep will die of pneumonia or 
other bacterial diseases, but the steady 
loss of sheep, mutton, and wool from 
disease in this country is due mostly 
to parasites. 

The damage from parasites is great- 
est as a rule among lambs and young 
animals. The young tissues seem less 
resistant and more intolerant of in- 
jury and the more sensitive nervous 
system breaks down more quickly un- 
der the influence of parasitic injury 

40256 °—25 


and poisoning from the excretions and 
secretions of parasites. It also seems 
to be fairly well established that in 
general young animals are more easily 
infected by parasites than older ones, 
although very old sheep sometimes ap- 
pear to acquire an increased suse ‘ep- 
tibility to infection. Hence it is im- 
portant in undertaking to prevent in- 
festation with parasites to pay espe- 
cial attention to the care and han- 
dling of lambs and yearlings. 


IMPORTANT PREVENTIVE MEASURES 


The use of measures intended to 
prevent sheep from becoming infested 
with parasites is especially the func- 
tion of the sheepman. When sheep 
become diseased, the niceties of diag- 
nosis and the administration of drugs 
are well within the province of the 
veterinarian. Errors in diagnosis by 
unskilled persons waste valuable time 
and lead to useless or injurious meas- 


ures. Drugs intended to kill para- 
sites are from the nature of things 
usually very potent, and are com- 


monly poisonous substances capable of 
doing much damage in the hands of 
unskilled or careless persons; there- 
fore, it is usually advisable to secure 
the services of a competent veteri- 
narian whenever there is an outbreak 
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of disease and a good veterinarian is 
In places where there are 
no qualified veterinarians available, 
the farmer or stockman must use his 
own judgment in determining whether 
he can recognize the trouble and ad- 
ministed the remedy. 

One of the most important preven- 
tive measures in keeping flocks free 
from parasites is based on the fact 
that many of the sheep parasites live 
in the digestive tract of the sheep or 
in organs in communication with the 
digestive tract, so that the eggs or 
yeung worms pass out in the manure 
and thus infect the pastures. The 
fact that sheep manure carries worm 
infestation is the basis of such pre- 
ventive measures as pasture rotation, 
rotation of different kinds of stock on 
the same pasture, feeding from racks 
or board floors, use of bare lots for 
nursing lambs, ete. 

Another important preventive meas- 
ure is based on the fact that many 
parasites which do not get back to 
the sheep from a pasture infected with 
sheep manure are carried back to the 
sheep by dogs. The fact that the dog 
which feeds on uncooked sheep meat 
or viscera may become infested with 
worms that produce eggs which pass 
out on to the pastures and may then 
infect the sheep, is the reason for 
keeping sheep dogs and other dogs on 
the farm free from worms and re- 
lated parasites and for insisting that 
stray dogs must not wander over pas- 
tures and fields under penalty of be- 
ing shot. Another preventive measure 
is based on the fact that diseases like 
seab are transmitted by contact with 
infected animals and places, and clean 
flocks must be protected from unsafe 
contacts. 

In a general way, the presence of 
parasites may be suspected as the 
cause of disease where there is little 
or no fever, the animals losing condi- 
tion and becoming thin and commonly 
having a diarrhea or being consti- 
pated. Other features may be asso- 
ciated with certain parasites. Blood- 
sucking parasites produce anemia, the 
blood becoming thin and pale as a re- 
sult of having too few red blood cor- 
puscles for the amount of serum pres- 
ent. Often there is associated with 
this an edema, in which fluid accumu- 
lates in the pendant or lower portions 
of the body; this is especially promi- 
nent in stomach-worm infestation in 
sheep, the fluid accumulating under 
the lower jaw and giving rise to the 
so-called “ bottle jaw.” 


In this connection, the advisability 
of finding out promptly the cause of 
the trouble when sheep become dis- 
eased should be emphasized. Curtice 
has stated the case as follows: 

The sheep owner who discovers weak- 
ness among his lambs should not wait 
until one of them dies before he endeavors 
to make a diagnosis, but should under- 
take to diagnose the disease in the earlier 
stages by sacrificing one or more of the 
worst affected, and thus gain time in 
treating and preventing the extension of 
the disease. $y waiting for the disease 
to develop he allows the lambs to grow 
poorer and weaker, and when action is 
finally undertaken it is upon patients 
which are, in many cases, already too 
weak to stand vigorous treatment and 
which in no way profit by preventive 
measures as they should. 


EXTERNAL PARASITES 


External parasites are those which 
live on the exterior of another animal 
called the host animal, that is, on 
the skin or in the layers of the skin 
or in the hair follicles. Internal para- 
sites are those which live in the body 
tissues or cavities of the animal that 
serves as a host. 

The external parasites of sheep are 
all arthropods, or animals having 6 
or more legs, some of them being in- 
sects, which have 6 legs in the adult 
stage, others, such as mites and ticks, 
being more closely related to the spi- 
ders and possessing 8 legs in the adult 
stage. Some of these parasites spend 
their lives on the sheep; this is true 
of the scab mites and the lice. These 
are the important forms. Others, such 
as various kinds of biting flies, at- 
tack sheep occasionally but spend 
much of their lives off the sheep. 


LICE? 


Location.—Lice live on the skin of 
sheep, crawling about on the wool or 
hair from place to place and cling- 
ing to the wool fibers or hairs in feed- 
ing. The sucking body louse (Hwma- 
topinus ovillus) is commonly found in 
colonies on various parts of the body, 
including the face. The foot louse 
(Linognathus pedalis) is usually 
found on the lower portions of the 
legs, below the true wool and in the 
short, coarse hair. The biting louse 
(Trichodectes ovis) occurs on various 
parts of the body. 

Appearance.—The sucking body louse 
has a head somewhat longer than 
the thorax (fig. 1). The abdominal 
segments bear two rows of long hairs. 
The male is 2.1 millimeters (about 
one-twelfth of an inch) long and the 


1 Hematopinus ovillus, Linognathus pedalis, Trichodectes ovis (=Tr. spherocephalus). 














female is 2.8 mm. (about one-tenth 
of an inch) long. There is an incon- 
spicuous eye on each side of the head. 
The wool in the region attacked by 
this louse is usually discolored and 
contains numerous brown particles, 
the fecal deposits of the lice. 

The foot louse has a short head, as 
wide as it is long, which merges into 
the thorax, with reddish oblique bands 
on each side (fig. 2). No eyes are 
present. The abdominal segments 
bear two rows of hairs, of which 
those at the lateral margin are longer 
than the others. The female is 2.2 
mm. (about one-twelfth of an inch) 
long and 1 mm. (one-twenty-fifth of 
an inch) wide; the male is broader 
and flatter. This is a sucking louse 
like the preceding species. 

The biting louse has a head that is 
wider than long, with a broad, round 
anterior end (fig. 3). The abdominal 
segments show a median dark line 
and have only a single row of hairs. 
The male is 14 mm. (about one- 





Fic. 1.—Sucking body louse (Hematopinus 
ovillus). Female, back view. Highly 
magnified. (From Neumann, 1907.) 


twentieth of an inch) long and the 
female is 1.6 mm. long. 

Life history — The eggs of the various 
species of sheep lice are attached to 
the hair or wool in the sites cus- 
tomarily infested by the adult lice. 
The eggs of the sucking lice are said 
to hatch in 10 to 18 days; those of 
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the biting lice in 5 to 8 days ordina- 
rily, or 10 days in cold weather. 
Available evidence indicates that the 
young lice become mature and begin 
laying eggs in the course of about 
two weeks after hatching. The suck- 
ing lice, as the name implies, are 
bloodsuckers. The biting lice feed on 
the epithelial scales and other ma- 


ie ta 





Fic. 2.—Sheep foot louse (Linognathus 
pedelis). Adult female and egg, en- 
larged. (From Osborn, 1896.) 


terial on the surface of the skin. 
Lice usually cause little trouble in 
summer, but become more numerous 
and annoying in winter. 

Distribution—Biting lice are rather 
common in the United States. The 
sucking body louse is fairly common 
on sheep in the Southwest. The foot 
louse has been found on sheep in va- 
rious parts of the country. 

Symptoms and lesions—Lice, whether 
biting lice or sucking lice, cause itch- 
ing and irritation. This of itself inter- 
feres with nutrition, and affected ani- 
mals fail to fatten or keep in condi- 
tion as they should. Moreover, the 
itching leads to scratching, with a 
resultant loss of wool, and this scratch- 
ing adds more time lost from feeding 
to that lost from discomfort. Scratch- 
ing may also cause cuts and bruises. 
The loss of nervous energy and the 
interference with feeding and nutri- 
tion tend to stunt the growth of young 
animals, interfere with the fattening 
of the entire flock, and predispose to 
other diseases by lowering the vitality. 
Actual lesions in the form of sores are 
caused where numerous biting lice 
cluster. The sucking lice abstract 
blood and lymph in considerable quan- 
tities where the lice are numerous. 
Finally, the excreta of the lice soil the 
wool, sometimes to a considerable ex- 
tent; this is particularly true of the 
sucking body louse. 
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Lice are readily found on infested 
animals by examining them carefully, 
preferably in direct sunlight. 

Treatment.—W here sheep are infested 
with biting lice only, sodium fluorid 
may be applied in the form of a pow- 
der to get rid of them, a single appli- 
cation sufficing for this purpose. The 
powder is rubbed into the skin at a 
number of places or may be applied 
with a dust gun. It is of no value 
against sucking lice. Sodium fluorid 
should not be applied to mucous mem- 
branes, such as those of the mouth 
and anus. 

For sucking lice it is necessary to 
use a contact poison, and these poisons 
are also satisfactory for biting lice. 
In cold weather, where dipping is in- 
advisable, insect powders, composed 
largely of pyrethrum and naphthalene, 
may be used as a control measure and 
will serve to control the lice, but are 
not satisfactory in eradicating them. 


Fic, 3.—Sheep louse (Trichodectes ovis). 
peut female, enlarged. (After Neumann, 
92.) 


For dipping, the substances which 
have been found effective in field tests 
are coal-tar creosote, cresol, arsenical 
dip, and 0.07 per cent nicotin solution 
with 2 per cent flowers of sulphur. To 
eradicate lice it is usually necessary 
to dip at least twice, with an interval 
of 14 to 16 days between dippings, in 
order to kill the lice that hatch out 
after dipping, since these dips can not 
be depended upon to kill all the eggs 
or “nits.” Spraying is generally un- 
satisfactory as a method of applying 
dips to sheep, as it is too difficult to 
wet the wool. 

Sheep should be handled carefully, 
not roughly. Dip the bucks, ewes, and 
lambs separately. The sheep should 
be fed and watered from 3 to 6 hours 
before dipping, in order that they may 
not be hungry or thirsty and yet not 
gorged with food. In hot weather 
they should be cooled off before dip- 


2 Melophagus ovinus. 
Sheep Tick.” 


ping, and when the nights are cold 
they should be dipped in time to dry 
off before night. Ten days should 
elapse after shearing before dipping, 
in order that cuts may heal, especially 
when arsenical dips are used. Be- 
cause of their extremely poisonous 
nature it is usually inadvisable to use 
arsenical dips in treating sheep. 

Prevention—To prevent § infestation 
with lice it is essential that contact 
with lousy animals be prevented and 
that animals free from lice be kept out 
of sheds, pens, inclosures, or pastures 
where lousy stock has been present 
within three weeks. After the first 
dipping, sheep should be put on clean 
pastures or held in clean inclosures to 
allow time for any eggs to hatch and 
the lice to die, or else the sheds and 
lots should be thoroughly cleaned out 
and disinfected before using them. 
For this sort of disinfection the coal- 
tar dips in double the strength used 
for dipping are satisfactory. 


THE SHEEP TICK 2 


Location—The sheep tick occurs in 
the wool and on the skin. 

Appearance—The sheep tick is not 
really a tick, but is a kind of wingless 
fly (fig. 4). It has 6 legs, whereas 
the full-grown true ticks have §& legs. 
The mouth parts are very similar to 
those of other flies. These insects are 
reddish or gray-brown in color, and 
are about a quarter of an inch long 
on an average, and may therefore be 
easily distinguished from the lice. 
They are distinctly divided into head, 
thorax, and abdomen, which distin- 
guishes them from the true ticks, 
which are occasionally found on sheep, 
as these true ticks have the thorax 
and abdomen fused, with the head not 
conspicuously distinct. 

Life history—The egg of the sheep 
tick is not laid as such, but is retained 
in the body of the female until it de- 
velops into a larva or pupa, which 
occurs in about seven days. The pupa 
is then deposited by the tick and is 
attached to the wool of the sheep by 
a gluelike substance. When deposited 
it is covered with a soft, white mem- 
brane, which becomes brown and hard 
in about 12 hours. The pup of the 
sheep tick are commonly called eggs. 
The young ticks emerge from the 
pupal stage in 19 to 24 days, the 
shorter time being in warm weather 
and the longer in cold weather. The 
tick is almost full grown when it 
leaves the pupal case and it becomes 
mature in 3 to 4 days. After copula- 


For additional information see Farmers’ Bulletin 798 on “ The 
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tion the female may deposit its first 
pupa in 8 to 10 days. 

Distribution—Sheep ticks are widely 
distributed over ¢he world and are 
common in the United States on both 
farms and ranges. Where dipping of 
range sheep for scab has been prac- 
ticed it has kept down the sheep tick, 
but where it has ceased sheep ticks 
have become very prevalent. They 
are most common on coarse-wool and 
medium-wool sheep, and prefer the 
neck, breast, shoulders, belly, and 
thighs. 

Symptoms and lesions—The damage 
done by the sheep tick is of two kinds. 
It is a bloodsucker, thus causing great 
irritation, loss of blood, interference 
with feeding, and consequently poor 
nutrition and reduced vitality. It 
lives in the wool and lowers the value 
uf the wool by soiling it with the ex- 
creta and with the pupal cases. The 
‘oss caused is in addition to the wool 
deterioration which results from the 
injury to the sheep itself. The ticks 
may be easily found on parting the 
wool. Their presence may be 
pected when sheep bite, scratch, or 
rub, and show a ragged fleece as a 
result. 

Treatment.—The treatment for ticks 
is dipping. The coal-tar creosote, 
cresol, nicotin, and the lime-sulphur- 


sus- 





Fic. 4.—Sheep tick (Melophagus ovinus), 
Enugorged female, enlarged. (From Imes, 
1917.) 


arsenic dips are all satisfactory, but 
dips containing arsenic are not de- 
sirable for sheep. Dip twice at a 24 
to 28-day interval. 

Prevention—All places which have 
been occupied by ticky sheep should 
be regarded as dangerous from this 
standpoint for a period of two months, 
as the pup may retain their vitality 





under certain conditions for almost 
this length of time. Usually pup» 
remain in the wool, but wool contain- 
ing pup may be rubbed off or pulled 
off and young ticks hatching from such 
pup may afterwards get on sheep. 
If inclosures are to be be used for 
clean sheep within this period they 
should be thoroughly cleaned and the 
litter and manure disposed of in such 
a way that sheep can not come into 





Fic. 5.—Sheep-scab mite 


(Psoroptes 


com- 


munis ovis), Female. Back view, greatly 
enlarged. (After Salmon and Stiles, 


1898.) 


contact with them until after the lapse 
of the 60-day period. A strong solution 
of coal-tar dip should also be used, 
but this can not be depended on to kill 
the pupze, though it is useful in kill- 
ing the ticks that might escape a clean- 
ing process. To disinfect stone or 
wire-fence corrals, brush or straw 
may be scattered over the surface of 
the ground and burned. Clean sheep 
must be kept away from contact with 
ticky sheep and care must be taken 
to see that goats or other animals do 
no convey ticks to the sheep. Even 
persons may occasionally carry ticks 
for a short time in their clothing, and 
this must be kept in mind at shearing 
time and whenever there is danger of 
infection from persons who travel 
from one flock of sheep to another. 


SHEEP-SCAB MITE * 
Location —On the skin. 
Appearance.—These parasites are very 
small animals, called scab mites (fig. 
5). The male is only 0.5 mm. (one- 





Z 8 Psoroptes communis ovis. 
Sheep Scab.” 


For additional information see Farmers’ Bulletin 713 on 
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fiftieth of an inch) long and the fe- 
male 0.625 mm. (one-fortieth of an 
inch), but they may be seen with the 
naked eye as small white objects, 
especially when placed on a dark 
background. It is easier to see them 
when they are warmed, by sunlight 
or otherwise, on such a background, 
as they may then be seen in motion. 
The full-grown mites have 4 pairs of 
legs and these legs have long hairs. 
In the female there is a_ so-called 
sucker on a jointed stalk on the tip 
of the first, second, and fourth pairs 
of legs, and in the male on the first, 
second, and third, the fourth pair in 
the male having a sucker which is 
not on a jointed stalk. 


Fic. 6.—Characteristic scab lesion in early stages of the disease. 


Life history—The female mite usu- 
ally deposits at least 15 eggs during 
her life, and may deposit 24. In 3 or 
4 days these hatch, the young mites 
beginning life with only 6 legs. In 
7 or 8 days these have become 8-legged 
mites, which mate and begin deposit- 
ing eggs in the course of the next 3 
or 4days. One investigator (Gerlach) 
has estimated that in 90 days this rate 
of reproduction under favorable cir- 
cumstances, beginning with a single 
impregnated female, would produce 
one and one-half million mites. 

Distribution—Scab was formerly 
widely distributed over the United 
States, being the greatest pest that 
sheepmen had to contend’ with. 
Quarantine. and eradicative dippings 
have nearly cleaned it out of the 
greater part of this country, so that 


at present it is largely a matter of 
cleaning up the relative small amount 
that is scattered about, an exceed. 
ingly difficult task, however, because 
of the scattered condition of the in- 
fection. The cooperation of individual 
owners in promptly reporting to local 
livestock sanitary authorities cases of 
scab or cases suggestive of scab is 
highly important in scab eradication, 

Symptoms and lesions—The scab mite 
pricks the skin and sucks the blood 
serum. The puncture becomes ipn- 
flamed, forming a small red spot with 
a slight exudation of serum. This 
serum forms the scab, from which the 
disease takes its name (fig. 6). The 
watery part of the serum dries out, 


(From Imes, 1916.) 


leaving a small crust for each bite, the 
total aggregate of these bites leading 
to the formation of considerable crusts 
or scabs. At the same time the bite of 
the mite causes itching, and this in 
turn leads to scratching, rubbing, and 
biting, thereby adding to the initial 
inflammation and producing a certain 
amount of hemorrhage as the scabs 
are rubbed off and sores form. The 
serum and sores afford lodging and 
favorable conditions for bacteria and 
become infected. The skin reacts to 
the continued inflammation and_ be- 
comes thickened. 

The first symptom noticed as a rule 
is the itching, manifested by a disposl- 
tion to rub and scratch. The wool is 
roughened and broken by the scratch- 
ing, and this condition suggests the 
possibility of scab. The sheep become 









restless and spend considerable time 
biting and rubbing the affected spots, 
finally losing the wool off large areas 
and leaving scabby sores (fig. 7). The 
time and energy spent in trying to alle- 
vyiate itching is time and energy lost 
from feeding and growing, and this 
fact shows itself in the poor condition 
of scabby sheep. Ultimately many of 
these sheep will die unless treated and 
they are always so weakened as read- 
ily to fall victims to other diseases. 
The diagnosis of this disease is best 
made by a capable veterinarian, as the 
disease is too serious to warrant tak- 






















ic. 7.—Scabby buck with entire hind quarters and flank affected, 
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tervals of 10 to 14 days, preferably 
10, in warm dip. Ewes, bucks, and 
lambs should be dipped separately. 
Sheep must be held in the dip not 
less than two minutes; in the case of 
animals with advanced cases, espe- 
cially in the fine-wool sheep, they 
should be held three to five minutes 
the first time, unless the crusts and 
scabs are first broken up and soaked 
with dip. The lime-sulphur dip and 
the nicotin-and-sulphur dip are the 
two dips recognized in official dipping 
for scabies. Protection from reinfec- 
tion appears to be afforded for 33 days 





(From Imes, 1916.) 


(The discolored area is due to dip stain from hand dressing.) 


ing any chance on its spread. Itching, 
loss of wool, and other conditions pres- 
ent in scab may also be shown in the 
presence of lice, sheep ticks, true ticks, 
bearded seeds, cactus spines, eczema, 
wildfire, summer sores, rain rot, shear 
cuts, sunburn, and inflammation of 
the sebaceous glands; the effects of 
alkali dust may at times be mistaken 
for scab. 

Treatment.—The only satisfactory 
treatment for scab is dipping. Hand 
dressing will not suffice and permits 
the spread of the disease while seem- 
ing to cure obviously affected areas. 
Animals must be dipped twice at in- 
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by the lime-sulphur dip and for 69 
days by the nicotin-and-sulphur dip. 
Prevention—Open pasture that has 
been used by scabby sheep should be 
regarded as dangerous for a month or 
two, and buildings are regarded as 
suspicious for a year or more. Keep 
sheep away from old bedding grounds 
and other infected areas. As regards 
buildings, pens, ete., it is advisable to 
abandon them, burn them, or else clean 
and disinfect thoroughly if they are 
to be used after having had scabby 
sheep in them. Stray sheep should be 
looked on with suspicion and goats 
may carry scab mites for long periods. 
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Fic. 8.—The spinose ear tick (Otobius mégnini). 
of cow (about natural size). B, engorged larva (magnified five times). C, young 
tick (magnified five times). D, partially engorged young tick (magnified five 
times). #, fully engorged young tick (magnified five times). /F, adult female 
(magnified five times), G, adult male (magnified five times), (From Imes, 1918.) 


A, ear ticks and débris from ear 
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Care must be used in purchasing sheep 
from areas where there has been any 
seab. 


OTHER VARIETIES OF SCAB 


Head scab and foot scab in sheep 
are relatively rare diseases caused by 
species of mites different from those 
causing common = scab. The same 
methods of treatment may be used, 
but head scab may prove more diffi- 
cult to cure and four or five or more 
dippings, supplemented by local ap- 
plications of remedies, may be neces- 
sary. In cases of head scab the inter- 
val between dippings should be short- 
ened to a week or even to five days. 


OTHER EXTERNAL PARASITES 


True ticks occasionally infest sheep, 
but in this country it is rare to find 
ticks present on sheep and we are 
fortunately free from ticks that habit- 
ually infest sheep. Among those that 
do occur on our sheep is the spinose 
ear tick... This is particularly preva- 





Fic, 9.—Screw-worm fly, as seen from above. 
Much enlarged. (From Bishopp, Mitchell, 
and Parman, 1917.) 


lent in the Southwest. It enters the 
external canal of the ear and attaches 
there well below the hair line, suck- 
ing blood from the tender skin. The 
ticks enter the ear as 6-legged seed 
ticks, become engorged, grublike lar- 
ve, molt to form the 8-legged nymph, 
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which is covered with numerous small 
spines, and after months spent in the 
ear the nymphs crawl out, conceal 
themselves in dry protected places, 
transform into adult ticks, and mate 
(fig. 8). The female lays eggs which 
give rise to the 6-legged seed ticks 
and these in turn infest new hosts. 
Infested animals often have the ear 
canal plugged with wax and the ex- 





Fic. 10.—Screw-worm maggot, side view. 
Enlarged. (From Bishopp, Mitchell, and 
Parman, 1917.) 


cretions of the ticks. Such animals 
shake their heads or turn them from 
side to side. The ticks cause serious 
injury and occasionally death, espe- 
cially among horses and cattle. The 
best treatment is to clean the ear 
canal with a wire loop, using care not 
to injure tiie animal, and inject into 
the canal a mixture of 2 parts com- 
mercial pine tar and 1 part cottonseed 
oil, 

The screw worm’ is the name com- 
monly given to the maggot of a sort 
of blowfly especially prevalent in the 
Southwest. It is especially apt to 
infest sheep recently sheared, getting 
into the fresh cuts, and in the same 
way attack sheep and other animals 
that have been recently castrated, de- 
horned, or otherwise injured by havy- 
ing the skin broken. The fly (fig. 9) 
is larger than the house fly, dark 
bluish-green in color, with three black 
stripes on the back between the wings, 
and with a red or reddish-yellow 
coloring in the face. It deposits its 
eggs in carcasses or in wounds, in 
masses of from 40 to 250 eggs. In 
wounds these eggs hatch in three 
hours or less, giving rise to young 
maggots which burrow into the wound 
and grow rapidly during a period of 
4 or 5 days (fig. 10). They then leave 
the wound, burrow into the ground 
and form pup. The adult fly 
emerges from the pupal case in 3 to 
14 days, the entire life cycle being 
1 to 4 weeks. 

The best treatment for an infested 
wound is to pour in chloroform or ben- 
zol, later remove the maggots, and 
apply a mixture of 3 parts pine-tar oil 
and 1 part furfural to prevent fresh at- 


*Otobius mégnini (Ornithodorous mégnini). For additional information se Farmers 
Bulletin 980 on “ The Spinose Ear Tick and Methods of Treating Infested Animals. 


> Cochliomyia macellaria (Chrysomyia macellaria). L ) io 
Farmers’ Bulletin 857 on “ Screw-Worms and Other Maggots Affecting Animals. 


For additional information see 
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tacks. Probing and opening the bur- 
rows is regarded as inadvisable. When 
the wound is severe it is advisable to 
call in a veterinarian, as there is some- 
times serious danger from hemor- 
rhage and infection. Every year nu- 
merous animals die from screw-worm 
infestation. 

By way of prevention it is essential 
that carcasses of animals dying from 
any cause should be promptly burned 
or otherwise disposed of so that flies 
can not breed in them. If they are 
buried they should be buried in quick- 
lime and the entire carcass should be 
at least two feet under ground and 
the soil tightly packed. Shearing 
cuts and other injuries from accident 
or operations should be coated with 
pine tar to prevent flyblow. Flytraps 
are valuable as control measures. 

Sheep-wool maggots belonging to a 
number of species® are somewhat 





Fic. 11.—Grub in the head (@strus ovis). 
Above, normal position; below, grub 
turned on its back. (From Osborn, 1896, 
after Riley.) 


similar in habits to the secrew-worm 
fly. Related flies have become a very 
serious pest to sheep in Australia. 
The flies deposit their eggs or young 
in the wool. Infested sheep are some- 
times treated by clipping the wool 
about infested parts and applying 
concentrated dip, chloroform, or mix- 
tures of turpentine and tar. It is 
also advised that lambing should oc- 
cur as early as possible and shearing 
be carried on before the warm 
weather sets in, to reduce the chance 
of infestation. The wool of sheep, 
especially those affected with diar- 
rhea, should be kept trimmed about 
the tail region to prevent flyblow at 
this place. A practice which has been 
found of considerable value in Aus- 
tralia consists in spraying the tail 
region of the sheep with 0.7 per cent 
solution of arsenious oxid just before 
lambing time. This can be done 
quickly and easily, is cheap, and af- 
fords considerable protection. The 
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prompt destruction of carcasses is ag 
important in the control of these mag- 
gots as it is in the control of the 
screw worm. 


INTERNAL PARASITES 


The internal parasites include tape- 
worms, flukes, roundworms, and a 
few other forms, such as the maggots 
causing grub in the head, the tongue 
worm, and the one-celled forms, or 
Protozoa, these last being microscopic 
in size and of comparatively little 
known importance in the United 
States so far as sheep are concerned. 

The following discussion includes 
the more important of the numerous 
kinds of internal parasites that infest 
sheep. 

ARTHROPODS 


The arthropods include certain 
forms that live during a portion of 
their life as internal parasites of 
sheep, though most of the arthropod 
parasites of sheep are external para- 
sites. 

The arthropods are forms which 
possesss 6 or more leglike appendages, 
such as the insects, which, in a limited 
sense of the word, include those forms 
with 6 legs, the spiders and spiderlike 
forms, which as adults have 8 legs, 
and other forms having more than 8 
legs, some of them having a consider- 
able number. 

The life history of the arthropods 
varies so greatly in the.case of dif- 
ferent forms that it is hardly possible 
to give a general statement covering 
it. 

GRUB IN THE HEAD‘ 


Location—The grubs occur in the nos- 
trils and in such communicating cavi- 
ties as the frontal sinus and the max- 
illary sinuses, cavities in the upper 
jawbone. 

Appearance.—The parasites appear as 
maggots which at first are less than 
2 mm. (one-twelfth of an inch) long. 
When fully developed in the sheep, 
they are usually over 2 em. (four- 
fifths of an inch) long and 7 mm. 
(almost one-third of an inch) wide, 
though the grub may contract or ex- 
pand to a smaller or greater dimen- 
sion. There are 11 segments, rather 
flattened on the ventral (lower) sur- 
face and arched on the dorsal (upper) 
surface. The ventral surface is spiny, 
the dorsal smooth. At first the grubs 
are white, later they become yellow- 





6 Phormia regina, Lucilia sericata, and others 


7 @strus ovis. 
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ish and darker, a band appearing on 
the dorsal side of the segments and 
finally becoming black (fig. 11). At 
the head end are two large hooks and 
at the tail end are two rounded 
breathing pores. 

Life history—The adult fly (fig. 12), 
which looks something like an over- 
grown house fly, is active during the 
summer, usually in June and July. 
The female fly deposits a tiny grub on 
the edge of the sheep’s nostril. Sheep 
usually run when the fly attacks them 
or is seen by them, often becoming 
frantic and holding the nose in the 
dust or against other sheep. The at- 
tack oceurs usually during the heat 
of the day, the fly being quiet in the 
early morning and late afternoon. 
The grub migrates up the nostrils by 
means of its hooks and spines, and 
may make its way to the communicat- 
ing cavities. Occasional grubs fail to 
leave the sinuses in time and become 
too large to get through the apertures 
they entered; these die and usually 
become calcified. The grub in the si- 
nuses feeds and grows until it is ready 
to leave the sheep. Sometimes during 
the spring or summer, in temperate 
climates, the grubs leave the sheep 
and fall to the ground, into which 
they burrow a short distance. Their 
skin becomes hard and leathery and 
they lie quiescent for three weeks to 
two months, according to conditions of 
temperature and moisture. Finally 
the adult flies break out from the 
leathery envelopes within which they 
have undergone their transformation 
from the preceding stage, like a but- 
terfly in a chrysalis, crawl to the sur- 
face, and are ready to mate and then 
to deposit their young. 

Distribution—This parasite appears to 
be prevalent throughout the United 
States wherever sheep are kept. It is 
a common and troublesome pest, espe- 
cially in the South. 

Symptoms and lesions—As the grub 
crawls about in the nostrils the hooks 
and spines set up an irritation which 
is at first acute with a resultant flow 
of serum from the nose, resembling a 
“cold in the head.” Presently the 
nostrils show evidence of bacterial in- 
fection, the flow thickens and becomes 
discolored, presenting the picture 
called by the sheepmen “ snotty nose,” 
a pronounced catarrhal condition. 
The hooks and spines set up minute 
hemorrhages, which are visible on 
post-mortem examination as rows of 
blackened dots on the mucous lining 
of the nostrils and sinuses. One re- 
sult of this irritation and inflamma- 
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tion is a thickening of the mucous 
membrane, a condition which inter- 
feres with its normal function of 
smell and helps to close the breath- 
ing passages, which are already func- 
tioning improperly as a result of the 
thick, catarrhal secretions. _ As a con- 
sequence the sheep experiences diffi- 
culty in breathing, which tends to im- 
pair its general physical condition. 
Add to this the fact that the sinuses 
may become filled with purulent mat- 
ter and that the toxins from the puru- 
lent matter here and elsewhere are 
constantly absorbed and there is evi- 
dently present a condition which 
must weaken an animal. Further- 
more, the irritation due to the wan- 
dering of these spiny grubs over the 
sensitive mucous membrane of the 
nostrils prevents the sheep from rest- 
ing or devoting its full time and 
energy to feeding and growing. 
Though the characteristic symptom 
of grub in the head is the profuse 





Fig. 12.—Adult fly which causes grub in the 


head (@strus ovis). Enlarged. (From 
Bau.) 
discharge from the nose, the sheep 


show other evidences of the infection. 


They sneeze frequently and often 
show symptoms of difficult breath- 
ing. The eyes become inflamed, as 


would be expected in connection with 
an inflammation of the nostrils, the 
head is often carried low or may be 
moved about in a peculiar manner 
as though the sheep were trying to 
rid themselves of an obstruction in 
the head, the appetite is diminished, 
or at least the sheep eat less owing 
to distraction from pain and diffi- 
cult breathing, and in severe cases 
the animals may have convulsions 
and ultimately die. 

Treatment—The treatment for this 
condition is not very satisfactory and 
dependence should be placed on pre- 
ventive measures, which are, fortun- 
ately, of a comparatively simple sort 
and easily applied. One of the meas- 
ures which has been advocated in the 
























































































































































































































































































































































































way of treatment is to put the sheep 
in an inclosure on hard ground or on 
a floor of some sort which has been 
sprinkled with lime, and to mill them 
around so as to stir up the lime and 
cause violent sneezing, in the hope of 
expelling the grubs in this manner. 
This may remove some grubs from 
their position in the nostrils, but it 
ean have no effect on those in the 
sinuses and will by no means remove 
all those in the nostrils. Attempts 
have been made to kill or remove 
grubs by putting the sheep in a room 
with burning sulphur, some person 
remaining there as long as possible 
to test the strength of the fumes. 
This is dangerous to the sheep and the 
operator and can not be recommended, 
especially since it is not very suc- 
cessful. In the case of particularly 
valuable animals which are seriously 
affected, the sinuses may be opened 
with a trephine and the grubs ex- 
tracted with forceps. Sheep tolerate 
the operation well enough, but the 
operation is one that is suitable only 
for trained and skilled operators and 
should be done by a competent veteri- 
narian. If the sheep is not worth 
the cost of such an _ operation, it 
should be sent to the butcher before 
the progress of the disease has ren- 
dered the animal unfit for food. 
Prevention —Smearing the nose of the 
sheep with a preparation that will 
prevent the fly from depositing - its 
larve successfully on the nostril has 
been found to be a very satisfactory 
preventive measure and is one that is 
extensively practiced. Various prepa- 
rations have been used, such as equal 
parts of tar and grease, of tar and 
fish oil, or of tar and whale oil; but 
the use of pine tar alone seems to 
be quite satisfactory. It is advisable 
to apply the tar by hand, at least the 
first time, and to make sure that it is 
applied liberally to the entire mar- 
gins of the nostrils. The application 
may be renewed by hand later, as 
often as necessary, or may be auto- 
matically renewed by using a salt 
lick consisting of a thick plank or 
split log in which holes, 2 inches in 
diameter, are bored, with salt placed 
in the holes and the edges of the holes 
heavily tarred, so that the sheep get 
the tar on their nostrils as they lick 
the salt. 
TAPEWORMS 


Adult tapeworms are usually com- 
posed of a head, armed with hooks 
and suckers as a rule (though those 
in the sheep’s intestines have no 


5 Moniezia exrpansa, M. trigonophora, and M. planissima. 
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hooks), and a body consisting of a 
number of flat segments arranged in 
a chain. Adult tapeworms are usually 
found in the small intestines, but in 
some cases they may occur in the 
stomach, large intestines, or the ducts 
of the liver and pancreas. Tape- 
worms produce eggs of microscopic 
size which pass out in the feces and 
which on being swallowed by a suit- 
able host, usually of a sort different 
from the host of the adult tapeworm, 
give rise to an intermediate stage, or 
larva, which is usually more or less 
spherical or elliptical and composed of 
a tapeworm head and neck attached 
to a membrane, the membrane usually 
inclosing a clear fluid. In the case of 
many of the common tapeworms this 
form is called a bladderworm. It 
usually occurs in the body tissues, 
and when it is eaten by the host 
of the adult tapeworm the head of 
the tapeworm passes to the intestine 
and forms the adult worm by the ad- 
dition of segments back of the head. 
This tapeworm in turn produces eggs 
and the cycle is repeated. Thus, cer- 
tain tapeworms in the dog give rise 
to certain bladderworms in sheep, the 
tapeworm eggs in the feces of the dog 
being deposited on the pasture and 
picked up by sheep with the herbage 
that they eat. The dog in turn be- 
comes infested with tapeworms when 
it eats the bladderworms in the meat, 
brain, liver, entrails, or other parts 
of the sheep. 

Sheep may harbor adult tapeworms 
in the intestine and bladderworms in 
the body tissues. 


THE MONIEZIAS © 


Location —These tapeworms are found 
in the small intestines. 

Appearance.—The are whitish to yel- 
lowish in color and may attain a 
length, in some specimens, of several 
yards (see fig. 13). The individual 
segments of a worm are broader than 
long, and each segment contains at 
some period of its development a 
complete set of reproductive organs. 
The end segments are full of eggs, 
and these segments break off from the 
rest of the worm and pass out in the 
manure, where they are often found 
by the farmer and regarded as com- 
plete worms. The presence of these 
segments in the feces serves to diag- 
nose cases of infestation with the 
tapeworm. 

Life history—The life history of these 
tapeworms is not known. Sheep are 
herbivorous animals and would only 
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by accident eat animals, such as in- 
sects, that might serve as interme- 
diate hosts. It is possible that the 
intermediate hosts are small animals, 
such as insects, that are taken in by 
the sheep on grass, but we have no 
evidence on this subject. 

Distribution—These tapeworms are 
more or less common throughout the 
United States. Two of the forms (M. 
erpansa and M, planissima) are also 
widely distributed outside the United 
States. 

Symptoms and lesions—When these 
worms are present in sheep in large 
numbers they cause obstruction of the 
intestine and intestinal irritation, with 
the result that they interfere with di- 
gestion and the sheep become un- 
thrifty, weak, and emaciated; such 
sheep are unable to stand adverse con- 
ditions, such as bad weather or poor 
food, and die where sheep not so in- 
fested may survive. The digestive de- 
rangement is manifested by diarrhea 
as a rule. It is known that tape- 
worms often cause very marked and 
even severe nervous symptoms in man, 
and while such symptoms are more 
difficult to detect in sheep, there is 
every reason to suppose that they may 
occur. 

On post-mortem examination of af- 
fected sheep the tapeworms are found 
in the small intestine, often in large 
numbers. The sheep show no special 
indications of their presence other 
than poor condition, evidences of diar- 
rhea, and inflammation or catarrh of 
the intestines. 

Treatment.—Various treatments have 
been recommended. Among the reme- 
dies which have been used are the 
following: 

Kamala.—This drug has been given 
in doses of 1 dram to lambs. It causes 
diarrhea and lambs so treated may 
remain poor for some time in spite of 
abundant food and good conditions 
otherwise. 

Kousso.—This is said to have given 
good results in doses of 2 drams to 
lambs. 

Koussin.—This is reported as giving 
good results in 2-grain doses. It ex- 
pelled the tapeworms, and the animals 
remained in good spirits and improved 
in condition. 

Oleoresin of male fern.—This is 
given in doses of 1 dram and may be 
given with 2 to 4 ounces of castor oil. 

Areca nut.—This may be given to 
lambs in doses of 1 to 3 drams. It 
must be freshly ground shortly before 
being used, preferably the day it is 
used, 





Parasites and Parasitic Diseases of Sheep 13 


The copper-sulphate treatment for 
stomach worms, given on page 26, will 
also remove some tapeworms. 
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Fic. 13.—Tapeworm (Moniezia_ trigono 
phora). About natural size. (From 
Stiles, 1898.) 


In South Africa good results have 
been reported from the use of a mix- 
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ture containing 1 part of sodium 
arsenite (testing 80 per cent arseni- 
ous oxid) and 4 parts of copper 
sulphate. The total dose of the mix- 
ture is as follows: For animals 2 to 
4 months old, 180 milligrams; 4 to 6 
months old, 250 mg.; 6 to 10 months 
old, 375 mg.; 1 year old, 500 mg.; 2 
years old or older, 625 mg. This may 
be given as a powder. Remove food 
and water the afternoon before dosing ; 
dose the following morning; allow 
food that afternoon and food and 
water the next morning. The dose 
may be repeated the day after the 
first dose, in which case food is al- 
lowed the afternoon after the first 
dose, the animal is dosed the follow- 
ing morning and fed that afternoon, 
but no water is allowed from the 
afternoon preceding the first treat- 
ment until the morning following the 
second treatment. Owing to the poi- 
sonous nature of arsenic, it is best 
to test the treatment on a few sheep 
to be sure the dose is safe before dos- 
ing a flock, and the drugs should be 
kept out of reach of children and ani- 
mals. If the treatment is repeated at 
intervals of a month or more through 
warm weather, the single treatment 
should be used. 

The Oklahoma experiment station 
claims very good results from a solu- 
tion containing 1 per cent copper sul- 
phate and 1 per cent .by weight of 
snuff or powdered tobacco. The to- 
bacco is steeped overnight and the 
copper sulphate then added. The dose 
is 50 ¢. c (about 1% ounces) for 
lambs and twice this amount for full- 
grown sheep. 

Prevention.—No dependable preventive 
measures against these tapeworms can 
be recommended, owing to the fact 
that the life history is unknown. 


THE FRINGED TAPEWORM ° 


Location—This tapeworm is found in 
the small intestine, the gall ducts, gall 
bladder, and biliary canals of the 
liver, and in the duct of the pancreas. 

Appearance—These are whitish or 
yellowish tapeworms and may be a 
foot long (fig. 14), but are commonly 
shorter. They may be readily dis- 
tinguished from other tapeworms by 
the fact that each of the segments 
has a fringe on its posterior border. 
This fringe may be most easily seen 
when the segment is put into water, 
where the fringes can float out from 
the segment. Tapeworms found in 
the liver or pancreas will be this 





® Thysanosoma actinioides. 
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worm and not the Moniezias already 
described. i 

Life history—As in the case of the 
Moniezias (and this is true of all the 
adult tapeworms of cattle, sheep, and 
horses), the life history is unknown. 
Presumably it has an intermediate 
stage; perhaps in an insect or other 
small animal. 

Distribution—The fringed tapeworm 
is a parasite of western sheep and is 
found in the East probably only when 
the sheep have been shipped from the 
West. The infected range is probably 
confined to North Dakota, South Da- 
kota, Nebraska, Kansas, Oklahoma, 
and Texas, and the States west of 
them. The parasite apparently has 
found conditions most favorable 
among range sheep, and it seems to 
be losing ground with the breaking up 
of the big western sheep ranges and 
the substitution of small holdings of 
sheep. 

Symptoms and lesions—The obstruction 
of the bile ducts and pancreatic ducts 
eauses inflammation of these ducts 
and derangement of the liver. As a 
result there is an alteration in the 
secretions as regards amount and 
character, which impairs digestion 
and causes a lack of thriftiness. This 
shows in lost flesh and poor quality 
of flesh and wool. Sheep weakened 
by fringed tapeworms may die from 
the parasitic infestation or from ina- 
bility to withstand other adverse con- 
ditions. Infested sheep are commonly 
hidebound and suffer from diarrhea. 

On post-mortem examination the 
tapeworms may be found in the intes- 
tine and in the liver and pancreas, 
and the ducts of these glands are 
usually found thickened when infested. 
In the spring of the year fringed tape- 
worms seem more likely to be found 
in the small intestine than at other 
seasons. 

Treatment.—No successful treatment 
is known for this parasite. Such 
treatments as have been attempted 
have failed, and all that can be rec- 
ommended at this time is careful 
nursing and good feeding. 

Prevention—As in the case of the 
Moniezias, the fact that we do not 
know the life history of this worm 
makes it impossible to give specific 
directions for preventing infestation. 


BLADDERWORMS 


THE THIN-NECKED BLADDERWORM ~ 


Location—The thin-necked bladder- 
worm is found in the abdominal cav- 








” Cysticercus tenuicollis, 





































ity attached to the mesenteries or 

omenta or in the liver. 
Appearance.—The bladderworm looks 

like a sac full of a clear fluid, with a 





Fic. 14.—Fringed tapeworm (Thysanosoma 
actinioides). About naturalsize. (From 
Stiles, 1898.) 


white object, which is the head and 
neck, projecting into it from one end. 
It is usually about 1 inch in diameter, 
but may attain a long diameter of 
several inches. The bladderworm 
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proper is surrounded by a cyst, which 
is developed by the host animal as a 
protective measure against the para- 
site. When this cyst is broken the 
parasite usually rolls out and is seen 
to be a thin-walled structure. By 
careful manipulation the head and its 
rather long neck may be squeezed out 
at one end of the “ bladder” (fig. 15). 

Life history—If one of these bladder- 
worms is fed to a dog the cyst wall 
will digest, but the tapeworm head 
and neck will pass on to the small in- 
testine of the dog and begin to grow 
segments back of the neck. In this 
way it will form a tapeworm, one of 
the largest of the dog tapeworms ™ 
(fig. 16). This tapeworm attains a 
length of a yard or more, becoming 
mature and beginning to liberate egg- 
bearing segments in the course of 10 
or 12 weeks. When dogs infested with 
these tapeworms run over pastures 
used by sheep, they leave feces con- 





Fic. 15.—Thin-necked bladderworm (Cysti- 
cercus tenuicollis). Natural size. (From 
Stiles, 1898.) 


taining tapeworm eggs on the pasture, 
and these eggs are spread by rain and 
washed on to the grass and into 
streams and puddles where the sheep 
drink. When the sheep get these eggs 
in food or water, the embryo escapes 
from its surrounding shell, makes its 
way to the liver of the sheep, and be- 
gins to develop. In time it slips out 
of the liver and becomes attached to 
the mesenteries or omenta. At first it 
is a bladder without a head, but later 
the head and neck develop, and it is 
then ready to infect any dog that 
eats it. 

Distribution—This parasite is quite 
generally distributed over the United 
States, but the indications @re that 
the worm is becoming less common as 
a result of improvements in disposal 
of viscera and offal at slaughterhouses 
during the last 15 years. It is most 
likely to be present where sheep are 


4 Commonly called Tenia marginata, and more properly Tenia hydatigena, 
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either 


when 


herded by them or where stray dogs 
where 


are common, and 


Fic. 16.—Tapeworm 


derworm of sheep. 
(From Stiles, 1898.) 





sheep are 


(Tenia hydatigena) 
of dog, developed from thin-necked blad- 


About natural 


size. 








slaughtered on farms or at small 
country slaughterhouses at which lit- 
tle care is exercised in disposing of 
the viscera and of diseased portions 
of carcasses. 

Symptoms and lesions.—Light infesta- 
tions with these bladderworms seem 
to do very little damage. Severe in- 
festations, such as a sheep would get 
by eating grass that had an entire seg- 
ment full of eggs on it, will make a 
sheep very sick and may kill it. Un- 
der these conditions sheep usually die 
at a rather early stage of the disease, 
and at a time when the embryos are 
wandering around in the liver, the im- 
mediate cause of death being hemor- 
rhage from the liver, or peritonitis. 
Post-mortem examination under these 
conditions would seldom be sufficiently 
minute to reveal the exact cause of the 
trouble, and it would seldom be charged 
to the account of this parasite. 

On post-mortem examination the 
bladderworms are usually readily ob- 
served in the mesenteries or omenta, 
or in earlier stages, in the liver. When 
the liver has just recently been in- 
vaded, the presence of the parasite is 
usually indicated by serpentine mark- 
ings showing the course of the wan- 
derings of the young worms. 

Treatment.—There is no treatment for 
infestation with the bladderworm in 
sheep. 

Dogs should be kept. free from tape- 
worms of any sort, including the one 
responsible for this bladderworm in 
sheep. For removing these _ tape- 
worms, fast the dog from noon of one 
day until the following morning and 
then give one of the following treat- 
ments: 

Oleoresin of male fern.—The dose 
for dogs is 15 minims to 1 dram (a 


quarter of a teaspoonful to a tea- 
spoonful), according to size. This 


may be given in capsules and followed 
immediately by an ounce of castor oil. 

Areca nut.—This may be given in 
the same amounts as the oleoresin of 
male fern, and will usually not need a 
purgative, as areca itself is a purga- 
tive. If feces are not passed in the 
course of four or five hours, it is ad- 
visable to give castor oil or some other 
purgative. As noted previously, areca 
nut must be freshly ground to be effi- 
cacious. 

Arcoline hydrobromide.—For large 
dogs, one-half grain; for dogs of mod- 
erate size, one-fourth grain; for small 
dogs, one-eighth grain. No purgative 
should be given, as this drug is itself 
purgative. 
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Kamala.—This may be given in 
doses of half a dram to 2 drams (a 
half teaspoonful to 2 teaspoonfuls). 
The powder may be given in sirup and 
will not need to be followed by a 
purgative, as kamala itself is a purga- 
tive. As in the case of areca nut, if 
feces are not passed in four or five 
hours, castor oil or some other purga- 
tive should be given. 

Any tapeworms that are passed and 
the feces with them should be burned. 
On the farm this is easily done by 
using hay or straw for fuel. 
Prevention—This consists in prevent- 
ing dogs from eating uncooked meat, 
especially diseased and parasitized 
meat and viscera. Slaughterhouse 
refuse should be tanked and not left 
where dogs can have access to it. The 
use of the tank has apparently re- 
sulted in a diminution in the number 
of cases of this parasite in sheep and 
dogs, and the extension of this meas- 
ure will probably eradicate it in time. 
Dogs should be kept free from tape- 
worms by suitable remedies, whenever 
necessary, and it would be advisable 
to give such treatment as a routine 
procedure about four times a year 
where there is any chance of dogs’ 
eating infective material. Stray dogs 
should be kept off farms and _ sup- 
pressed by appropriate measures. 


SHEEP MEASLES ™ 


Location—Parasites known as sheep 
measles occur in muscles, including 
the heart, and intermuscular connec- 
tive tissue, and as degenerate cysts in 
the lungs, walls of the first and fourth 
stomachs, and the kidneys. 

Appearance—This parasite occurs in 
the meat (measly mutton) as oval 
cysts 3.5 to 9 mm. (one-seventh to one- 
third of an inch) long by 2 to 4 mm. 
(one-twelfth to one-sixth of an inch) 
wide. These cysts have a thin exter- 
nal membrane inclosing a clear fluid. 
On one side of the cyst is an opaque 
white object, which is the head and 
neck of a tapeworm (fig. 17). When 
degenerated the cysts appear as cheesy 
or hard nodules, the hardness being 
due to lime salts. 

Life history—The life history of this 
parasite is similar to that of the thin- 
necked bladderworm, the adult being 
a certain species of tapeworm of the 
dog (Tenia ovis). 

Distribution—In the United States 
this »arasite appears to be most com- 
mon in the West, especially in Mon- 
tana, Idaho, Washington, Oregon, 
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California, Colorado, and Nevada. It 
has been found abroad in England, 
France, Germany, Algeria, German 
Southwest Africa, New Zealand, and 
South America. 

Symptoms and lesions——When sheep 
have but a few of these cysts no 
symptoms are likely to be observed, 
although it has been suggested that 
sheep measles may be responsible for 
the many stiff lambs found during 
spring and summer on the western 
sheep ranges. When many cysts are 
present sheep will become very sick, 
and if all the eggs from one segment 
are eaten by a sheep it is liable to 
die. On post-mortem examination the 
cysts are the principal thing observed, 
though in badly infested cases the 
meat may be watery and discolored. 


Fic. 17.—Sheep muscle showing measles 
(Cysticercus ovis). Natural size. (From 
Ransom, 1913.) 


Treatment and prevention—These are 
the same as for the thin-necked blad- 
derworm (pp. 16 and 17) and its adult 
tapeworm. 


THE GID PARASITE ™ 


Location.—The gid parasite occurs in 
the brain or spinal cord. Degenerate 
worms that failed to reach the central 
nervous system may be found in mus- 
cles and other tissues. 

Appearance—This worm occurs as a 
large cyst or bladderworm, attaining 
the size of a hen’s egg or larger, and 
is composed of a thin membrane con- 
taining a rather large amount of 
fluid. On the bladder membrane are 
a number of small white objects about 
the size of a grain of wheat, project- 
ing, as a rule, into the bladder fluid 
(fig. 18). These are the tapeworm 





2 Cysticercus ovis. 
48 Multiceps multiceps. 


Synonym, Cwnurus cerebralis, 
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heads. -» parasite of this 
called a coenurus. 

Life history—When such a_ bladder- 
worm, or ccenurus, is eaten by a dog 
or coyote the bladder membrane di- 
gests, releasing the attached tape- 
worm head. These heads then pass 
into the small intestine, where they 
form the adult tapeworm by the addi- 
tion of segments back of the head (fig. 


sort is 


Fic, 18.—Gid parasite (Multiceps multiceps) from brain of sheep. 
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an embryo, which is armed with six 
hooks. By means of these hooks the 
embryo cuts its way through the tis- 
sues of the sheep and into the blood 
stream. In the blood the embryos are 
‘arried to various tissues, but only 
those that reach the brain or spinal 
cord are able to attain the full larval 
development, the others dying and de- 
generating by the time they reach the 


Natural size. (from 


Hall, 1910.) 


19). Ordinarily the worm is fully 
grown and 2 or 3 feet long in the 
course of a month or two, though oc- 
casionally a longer period is required. 
The full-grown tapeworm produces 
minute eggs, which pass out in the 
feces of the dog on to the pasture or 
range. Under favorable conditions 
these eggs are taken in by sheep with 
contaminated food or water. The 
shell digests from the egg and releases 


size of a pea. Those that reach the 
central nervous system at first move 
about on or in the brain or spinal 
cord, forming curving channels. At a 
suitable point the wandering ceases 
and the bladderworm grows and com- 
pletes its development in about seven 
or eight months, the sheep dying in 
nine months or earlier. 
Distribution — In the United States this 
parasite has been found chiefly in 











northern Montana, where it has been 
established since about 1890, possi- 
bly longer. There have also been 
outbreaks of gid in Arizona and in 
New York. Cases have been observed 
also in various localities to which 
sheep have been shipped from infested 
regions. Occasionally cases are im- 
ported from Europe. Outside the 
United States the disease is known 
to occur in England, Scotland, Ire- 
land, France, Germany, Austria, Hun- 
gary, Italy, Sardinia, Switzerland, 
Greece, Spain, Holland, Denmark, Ice- 
land, Shetland, Morocco, Cape Colony, 
Southwest Africa, South Australia, 
New Zealand, Argentina, Chile, and 
Canada, 

Symptoms and lesions.—At the time that 
the young worm gets to the brain 
there are usually slight symptoms of 
fever and restlessness, which are 
easily overlooked. If the sheep dies 
at this time, as a result of severe in- 
festation, an examination of the 
brain will show a number of curving 
channels on its surface. As a rule 
the symptoms of this stage abate and 
there is no further indication of the 
presence of the parasite until it has 
grown to the point where the heads 
form. This will take place about the 
seventh or eighth month after infec- 
tion. The head of the worm can be 
evaginated from the bottom of its 
tubular neck, just as a glove finger 
may be turned inside out, and this 
brings its hooks and suckers into con- 
tact with the brain. From this irri- 
tation and from the pressure of the 
growing bladderworm there arise the 
very striking symptoms indicative of 
gid. Affected sheep very commonly 
walk in a circle, turning toward the 
side corresponding to the affected por- 
tion of the brain when the parasite 
is on the surface of the cerebrum. 
When the parasite is located at an- 
other point the symptoms are somewhat 
different. In these cases sheep may 
walk with the head held high and 
may step high, or with the head held 
low and with a stumbling gait, or 
may show other odd symptoms in the 
way of unusual locomotion. Such 
animals gradually lose interest in 
food and water and finally cease eat- 
ing or drinking. In consequence they 
become very much emaciated. They 
may move about continuously or stop 
at times and gaze fixedly at nothing 
in particular. They are difficult or 
impossible to herd and tend to lag 
behind the flock or become lost. The 
head is often carried to one side and 
the animal may become blind or ap- 
pear to be blind. 
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Unless surgical treatment or acci- 
dent frees the sheep from its para- 
site, the animal will die, usually in 
the ninth month. When examined 
after death the brain or spinal cord 
will be found to have on or in it a 
bladderworm, or more than one, and 
an equal amount of brain or cord tis- 
sue will be found to have disappeared 
or been crowded aside by the growth 
of the cyst. The skull adjacent to the 
parasite is often softened or even ab- 





Fic. eee stage of Multiceps mul- 
ticeps in dog. Actual size. (From Hall, 
1910.) 


sorbed to the point where it has a 
hole or several holes through it. In 
the late stages sheep are so emaciated 
that the meat is unfit for food. 
Treatment.—The treatment for gid is 
surgical. This is satisfactory only 
when the cyst is on the surface of the 
brain. Operation may be performed 
with a trocar and cannula or with a 
trephine. In the trocar and cannula 
operation the wool is sheared over 
the affected area, as determined by 
the symptoms and by palpation to 
find a soft spot or one where the 
sheep reacts violently to pressure. 
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Under local anesthesia the trocar and 
cannula are driven through the skull 
and the trocar withdrawn from the 
cannula. If the cyst is struck, a 
watery fluid will issue from the can- 
nula. This fluid is syringed out and 
the cannula withdrawn. Suitable 
cannulas are provided with a cleft 
to catch the bladder membrane and 
pull it out. If this fails, it is neces- 
sary to remove the membrane with 
forceps or by some other means. 
This operation, like operations gen- 
erally, should be conducted under 
aseptic conditions. The median line 
of the skull should be avoided. 

With the trephine outfit the wool is 
sheared over the proper area and 
under local anesthesia and aseptic 
conditions a V-shaped incision is made 
through the skin and the skin dis- 
sected back. A piece of skull is then 
cut out with a five-eighths-inch tre- 
phine and the hard membrane cover- 




























Fig. 20.—Hog liver infested with hydatid 
(Echinococcus granulosus). Greatly re- 
duced. (From Stiles, 1898.) 


ing the brain is cut with bent scis- 
sors. The parasite will usually push 
out and may be grasped with forceps 
and removed. If it does not appear, 
it may be necessary to explore for it 
with the finger. After removing the 
parasite and controlling the hemor- 
rhage, the skin flap may be sewed 
back along one side of the tip of the 
V, and the wound covered with a 
pledget soaked in some antiseptic. 
The animal should be kept quiet in a 
dark shed for several days after op- 
eration. 

Some sheepmen cut the skull with a 
pocket knife or puncture the cyst 
with a knife. In such cases the sheep 
is apt to die of infection, even if the 
worm is removed. The operation for 
gid calls for care and should be per- 
formed by a competent veterinarian. 
If operation does not seem to be feasi- 
ble, it is advisable to kill giddy sheep 
for mutton or send them to market be- 


4 Hohinococcus granulosus. 
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fore they become emaciated and unfit 
for food. 

Prevention. The most important pre- 
ventive measure is to destroy the 
heads or at least the brains of giddy 
sheep. This may be done by burning. 
Where wood is scarce the skull may 
be split with an ax or a cleaver and 
the brain put on a forkful of hay or 
straw and burned. Where this is not 
feasible the brain may be removed 
from the skull, crushed, and covered 
with formaldehyde, turpentine, or a 
coal-tar or tobacco dip. The essential 
thing is to destroy the parasite and 
prevent dogs, coyotes, or other ani- 
mals from eating it. 

Another measure of importance is to 
keep dogs, especially sheep dogs, free 
from tapeworms. To this end it is ad- 
visable that they be given tapeworm 
treatment four times a year. For the 
treatments that may be used see page 
16. Measures against coyotes and 
other noxious wild animals are valu- 
able in controlling gid as well as in 
keeping down the destruction of stock. 
Stray dogs should be eliminated on 
the same grounds. 


THE HYDATID “ 


Location—The preferred sites of the 
hydatid parasite in sheep are the 
liver and lungs, but it may occur in 
practically any organ or tissue. 

Appearance.—The parasite occurs in 
sheep usually as a multiple bladder- 
worm, varying from the size of a nut 
to the size of a child’s head, some- 
times as a spherical object and some- 
times irregular in shape (fig. 20). It 
has a very thick, laminated bladder 
wall, and in the simplest form of the 
parasite this bladder contains a clear 
fluid and minute objects resembling 
grains of sand lying unattached in the 
fluid. These grains are brood capsules, 
and each of them contains a number 
of very small tapeworm heads. Some- 
times the bladderworm develops other 
bladderworms, attached or _ unat- 
tached, on the inside or outside. 

Life history When the brood capsules 
from a hydatid are eaten by a dog, 
cat, or other suitable animal, each 
tapeworm head in the brood capsules 
develops into a tapeworm by the addi- 
tion of segments back of the head. 
This tapeworm is a very small one, 
less than half a centimeter (about 
one-fifth of an inch) long (fig. 21). 
As the hydatid may form thousands 
of such heads in its brood capsules, 
dogs may become infested with large 
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numbers of these worms on eating 
hydatids. The eggs produced by the 
adult tapeworms in the dog pass out 
in the feces. When taken in by a 
sheep or other animal the egg hatches 
and releases an embryo which makes 
its way to some suitable tissue and 
develops to the hydatid. This hy- 
datid may develop in man if an egg 
of the tapeworm is swallowed, and a 
large percentage of hydatid infesta- 
tions in man result in death. It is 
therefore a very dangerous parasite 
to human beings. 

Distribution—This parasite has been 
found at a number of places in the 
United States proper and in Alaska, 
as well as in other parts of the 
world. ‘Certain regions are found to 
send a large number of infected swine 
to the slaughterhouses, though its oc- 
currence in sheep is comparatively 
rare in the United States. Where it 
is locally prevalent, its abundance 
may be attributed to infected dogs 
which have probably become infected 
through carelessness in the disposal of 
diseased carcasses and viscera of 
slaughtered animals. Careless persons 
may feed diseased portions of car- 
casses to dogs or leave them where 
dogs will get at them and eat them. 

Symptoms and lesions—The symptoms 
in sheep affected with hydatid de- 
pend on the location of the parasite 
and its size, and so are very vari- 
able. Where the parasite is small or 
has room to develop without crowd- 
ing important organs, few symptoms 
may be noticed. On the other hand, 
the parasite may develop in such 
structures as the brain or heart and 
cause very marked symptoms and 
sudden death from pressure or rup- 
ture. As a rule, infestations will not 
be detected and correctly diagnosed 
during the life of a sheep and they 
will be found only on post-mortem. 
In such cases the large, thick-walled 
bladders are readily found. 

Treatment.—The only treatment for 
this condition is surgical, and this is 
not apt to be feasible in sheep, even if 
the disease should be diagnosed ante 
mortem. 

Prevention.— The most important meas- 
ure in the way of prevention of this 
disease is the proper disposal of car- 
casses and portions of carcasses of 
animals dying on the farm or killed 
there or elsewhere. The “con- 
demned” tank at the modern slaugh- 
terhouse has been one of the great- 
est factors in destroying parasites of 
this sort, and the lack of an equally 
good arrangement at the small coun- 





try slaughterhouse and on the farm is 
one of the important conditions which 
permit such parasites to _ persist. 
Where diseased viscera, such as livers 
infested with hydatid, are thrown out 
where dogs can get at them, para- 
sites of this kind are liable to be 
prevalent. The next measure of im- 
portance in controlling this disease is 
to keep dogs free from tapeworm by 
administration of tapeworm treat- 
ments four times a year. For these 
treatments, see page 16. Owing to the 
danger of persons’ acquiring hytadid 
disease and the serious nature of this 
disease in man, dogs known to har- 





Fie. 21.—Hydatid tapeworm (Echinococcus 
ganulosus). Wighly magnified. (rom 
Stiles, 1898, after Leuckart.) 


bor this tapeworm should be killed 
and burned or buried deep in quick- 
lime. 

FLUKES 


Flukes are usually flat, leaflike 
animals, provided with suckers, but 
not segmented like the tapeworms. 
They occur in the adult stage in vari- 
ous locations, the stomach, intestines, 
liver, lungs, and blood vessels, and 
may occur in immature stages in such 
tissues as the muscles. The adult 
flukes produce eggs of microscopic 
size which pass out and hatch in 
water. The embryos released from 
the eggs infect snails in which they 
transform into a succession of larval 
Stages. The parasites finally escape 
from the snails and may penetrate the 
skin of the final host or may be swal- 
lowed, sometimes after encysting, in 
food or water. 

Sheep in certain localities in the 
United States, as well as in other 
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parts of the world, suffer considerably 
from fluke infestation. The common 
liver fluke and the large liver fluke 
occur in American sheep. 


THE COMMON LIVER FLUKE” 


Location.—These flukes are found usu- 
ally in the biliary canals and the 
ducts of the liver, though they may 
occur aS wandering parasites in the 
lungs and elsewhere. 

Appearance-—The common liver fluke 
is a flattened, leaflike, brown animal, 
usually about an inch long (fig. 22). 
There is a sucker at the anterior, or 
front, end, on a cone-shaped exten- 
sion, and just behind this is a ventral 
sucker. Through the skin or cuticula 
covering the animal one can see the 
branching intestine and the uterus 
filled with eggs. 

Life history—The eggs produced by 
the adult flukes pass out in the feces 
and on getting to water release a 


Fic. 22.—Common liver fluke (Fasciola he- 
patica). Natural size. (From Stiles, 
1898.) 


ciliated embryo. This embryo attacks 
certain species of snails and on en- 
tering the snail undergoes certain 
changes, which in time give rise to a 
form called a cercaria. This is like 
a small fluke provided with a tail by 
means of which it swims about. 
Finally it loses the tail and encysts. 
The encysted cercarie may float 
about on or in water or may be at- 
tached to grass blades or other vege- 
tation. When these are swallowed 
by sheep, or other suitable host ani- 
mals, the larval flukes escape in the 
digestive tract and bore their way 
through the intestinal walls to the 
body cavity. Here they wander over 
the surface of the viscera and the 
walls of the body cavity and as a 
rule finally perforate the capsule of 
the liver and reach the extremities 
of the biliary canals. A few go 
astray and verforate the diaphragm, 
getting into the lungs. In the liver 
the younger flukes grow and make 
their way down the canals, the larger 
ones being found in the bile ducts, 
and begin again the life cycle with 
the formation and passage of eggs. 
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The flukes may get to the liver by 
way of the blood stream. 

Distribution. —This parasite occurs over 
a large part of the world, where low, 
wet pastures and the presence of suit- 
able snails make it possible for it to 
exist. In the United States it occurs 
on the Atlantic and Pacific coasts in 
places, and along the Gulf of Mexico. 
In these regions it occurs in wet pas- 
tures, especially along rivers and trib- 
utary streams. The States in which 
the fluke is most prevalent are Wash- 
ington, Oregon, California, Texas, Ar- 
kansas, Louisiana, Alabama, and 
Florida. It is also prevalent in Porto 
Rico and Guam. 

Symptoms and lesions.—Sheep are likely 
to put on fat and seemingly improve 
in condition in the early stages of 
liver-flUuke disease, usually in the 
summer and fall, aparently as a result 
of a stimulation of the functions of 
the liver. Later, however, they lose 
in condition. The skin and mucous 
membranes are paler and the animal 
is less lively. The animal feeds less 
and ruminates less. Edema appears 
as the composition of the blood is al- 
tered, and may be seen as swellings 
along the pendant portions of the 
body, for example, in the region un- 
der the jaw. During the winter the 
sheep becomes leaner, breathes rap- 
idly and feebly, and is dejected. A 
diarrhea is usually present at a late 
stage of the disease. 

Animals may die at any stage of the 
disease, but if they survive the attack 
the flukes leave the sheep in the 
spring and a part of the damage is 
repaired. Total recovery is hardly 
possible, as the liver is burdened with 
scar tissue in the areas where the 
flukes have been. The disease may 
be diagnosed from its symptoms, if 
one is familiar with it, but a safer 
diagnosis is based on the finding of 
the worm eggs in the sheep manure. 

For the purposes of the farmer and 
sheepman the surest diagnosis is made 
by killing a sick sheep and making a 
careful post-mortem examination. If 
the ducts of the liver are carefully 
slit and examined, the flukes will be 
found as dark, leaflike objects which, 
if watched a short time, will show 
movement. The liver may be washed 
in a plentiful supply of clear water 
as it is cut up, and the water exam- 
ined for the flukes that may wash out. 
The liver of infected sheep is softened 
and roughened, and may show chan- 
nels under its capsule. In old cases 
puckered scar areas are present. The 


a 


16 Fasciola hepatica, 


























































softening of the liver is what gives the 
name of “liver rot” to the disease. 
The biliary canals and gall ducts are 
much thickened and enlarged and 
often are marked by ridges on the sur- 
face of the liver. 

Treatment—The two remedies which 
have been found satisfactory are male 
fern and kamala. According to some 
writers, however, kamala is much less 
efficacious than male fern. 

Oleoresin of male fern is adminis- 
tered as follows: Give by mouth 3 to 
5 grams of the male fern (from % of 
a teaspoonful to 1% teaspoonfuls), 
according to the size of the sheep, in 
10 ce. e. (2% teaspoonfuls) of a non- 
purgative oil, in the morning, two 
hours before feeding. Administer the 
treatment on two to five consecutive 
mornings. The male fern should con- 
tain 25 to 25 per cent of filicine and 3.5 
per cent of filicic acid. 

Powdered kamala is administered as 
follows: To yearlings and older sheep 
give 15 grams divided into two doses 
of 7.5 grams (2 drams) each, and give 
at 12 to 24 hour intervals. The en- 
tire 15 grams may be given in one 
dose to a strong animal or divided 
into five doses for weak ones. After 
treatment sheep are dull for 3 to 5 
days, they lie down a great deal, eat 
little or may stop*eating for a day or 
two, and have a diarrhea. The flukes 
are said to die in 8 to 8 days. 

It is advisable to have these drugs 
administered by a competent veteri- 
narian, 

Prevention —The manure from infected 
sheep should not be put on pasture, 
especially on wet ground. Sheep 
should be kept off wet pasture in 
places where fluke is prevalent and 
swampy areas should be drained, 
filled, or fenced off. Dressings of lime 
and salt on pastures in June, July, 
and August have been recommended 
for killing the embryos and larve of 
the fluke and for killing and repelling 
snails. It is said that sheep never be- 
come infected with flukes on salt 
marshes. Infected sheep should be 
isolated and either treated for fluke 
or butchered before they have lost 
condition and become unfit for food. 
Where fluke is present in a flock, it 
is advisable to treat the flock at the 
beginning of winter after the danger 
of fresh infestation is past. Frogs, 
toads, and carp are useful in the con- 
trol of snails. Safe drinking supplies 
must be provided for sheep, as the in- 
fection may be water-borne. 
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The Oregon agricultural experiment 
station has recently recommended the 
addition of copper sulphate (blue- 
stone) to standing water or streams 
in pastures to destroy the snails which 
are the necessary intermediate hosts 
of liver flukes. After ascertaining the 
volume of standing or running water 
to be treated, add one ounce of copper 
sulphate to 7,800 gallons of water, or 
about one part of copper sulphate to 
one million parts of water. This will 
kill snails in 48 hours, but will not 
kill the eggs. Repeat this treatment 
in two or three months, after the eggs 
hatch. The solution is not injurious 
to the higher plants and animals or 
for bathing, drinking or irrigation, but 
it may injure fish. 





Fic. 23.—Large liver fluke (Fascioloides 
magna). Natural size, (From Stiles, 
1898.) 


THE LARGE LIVER FLUKE ™ 


Location—The large liver fluke occurs 
in the liver, commonly lying in cysts 
which contain one to several flukes and 
a quantity of dark-colored fluid filled 
with débris. While these cysts may 
originate in a biliary canal, they ex- 
tend into the tissue, and the fluke is 
habitually found as a parasite in the 
liver substance in cysts and not as a 
parasite of the canals and ducts. 
Wandering flukes may be found in the 
lungs or elsewhere. 

Appearance—This is a large, thick 
species, Which may attain a length of 
10 cm. (4 inches) (fig. 23). The an- 





% Fascioloides magna. 


Synonym, Fasciola magna. 
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terior, or front, sucker is not carried 
on a distinct cone, as in the case of 
the common liver fluke, but in its 
general appearance otherwise it re- 
sembles an overgrown specimen of the 
common liver fluke. 

Life history—The life history of the 
large liver fluke has not yet been as- 
certained, but there is every reason to 
suppose that it is much the same as 
that of the common liver fluke, with 
snails of some sort, perhaps the same 
as those which carry the common liver 
fluke, as intermediate hosts. 

Distribution—North America appears 
to be the home of this fluke, although 
it has been transplanted elsewhere. 
In the United States it is most preva- 
lent near the Gulf of Mexico, espe- 
cially in Arkansas and along the 
coasts and river valleys of Texas. 
It also occurs along the west coast in 
both the United States and Canada 
and seems to have obtained a foot- 
hold at some inland points, as in part 
of Colorado. Cases are also reported 
from Wisconsin and New York. 

Symptoms and lesions.—This parasite is 
much more common in cattle than in 
sheep. It Seems to do rather little 
damage in cattle apart from rendering 
the livers unfit for use as food. In 
sheep, however, it may do considerable 
damage. Infected sheep lose condi- 
tion, but the appetite persists up to 
the time of death. Edema is present 
in the form of watery swellings of 
the dependent portions of the body. 
Abortions have been reported as prev- 
alent in a flock of infested sheep, 
though it is unsafe to associate this 
with the fluke without further evi- 
dence. 

On post-mortem examination 
livers show the characteristic cysts 
or else dark-bluish scars where the 
flukes have been and where healing 
has taken place. The flukes appar- 
ently die in the liver instead of pass- 
ing out in the spring, as the common 
liver fluke does. The cysts take on 
the character of abscesses and may 
be present in the lungs and spleen 
as well as in the liver. Affected 
livers and other organs contain: more 
or less coal-black pigment character- 
istic of the presence of this parasite. 
The worms may set up peritonitis, 


the 


and the omentum may show black 
markings. 
Treatment—No treatment is known 


for this disease, though the use of 
oleoresin of male fern or kamala is 
indicated, as for the common liver 
fluke. 
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Prevention—The same measures that 
are used in the case of the common 
liver fluke (see p. 35) are indicated 
here. As already noted, while we do 
not know the life history of this 
fluke, the probabilities are that the 
measures indicated will apply. 


ROUNDWORMS 


The parasitic roundworms or nema- 
todes are elongated, cylindrical, un- 
segmented worms. Some of them may 
be properly characterized as thread- 
like or hairlike. The body wall is 
usually rather transparent, and when 
the worms are examined with a mi- 
croscope the internal organs are 
readily seen, usually in the form of a 
number of tubes. The sexes are gen- 
erally separate and the males are 
usually smaller than the females. In 
general the females produce large 
numbers of eggs, though sometimes 
the eggs hatch in the body of the 
female and some roundworms pro- 
duce embryos without the previous 
formation of an egg with its yolk ma- 
terial and shell. 

Most of the roundworms of sheep 
reach the animal in which they develop 
to maturity through the direct swallow- 
ing of the eggs or young worms without 
passing through part of their develop- 
ment in some intermediate host, as 
the tapeworms do. In some cases the 
young worms that have hatched in 
the fields penetrate the skin of the 
host animal, entering the body in this 
way instead of by the mouth. Other 
worms have an intermediate host and 
undergo a certain development in this 
host before getting to the final host. 
The intermediate host harboring the 
larval worms may be eaten by the 
final host, thus infecting it through 
the digestive tract, or such interme- 
diate hosts as mosquitoes may infect 
the final host by biting it, the larval 
worms then penetrating the wounded 
skin, 

Even in the case of direct infection, 
when eggs or young worms are swal- 
lowed by the host animal, nematodes 
which develop to maturity in the in- 
testine may not go directly there and 
develop immediately. They may pass 
through the walls of the digestive 
tract and get to the blood stream, 
leave the blood stream for the air 
passages of the lungs, crawl up the 
windpipe, and then pass down the 
esophagus or gullet, and thus reach 
the intestine again, where they con- 
tinue their development to maturity. 
















































it 
Q 
d 


SA oe 


—_ 


Oo OM -' BRB 


—r Fl 


THE STOMACH WORM” 


Location —This worm is a parasite of 
the fourth stomach. It may be found 
elsewhere in the digestive tract, but 
such occurrences are of little signifi- 
cance. 

Appearance.—Stomach worms (fig. 24) 
are from one-half to 1% inches long 
and about as thick as an ordinary 
pin. The females are the larger and 
have a spiral striping. In the rear 
half of the body of the female there 
is a projecting portion, which may be 
seen on close examination. The 
smaller male may be distinguished by 
the fact that the posterior or tail end 
of the body is flattened and expanded. 

Life history—The eggs produced by 
the female worms pass out in the 
manure and hatch in a few hours 
under the most favorable conditions 
of warmth and moisture. Under less 
favorable conditions hatching may re- 
quire a number of days or even weeks. 
The embryo which leaves the egg 
undergoes further development until 
it becomes an ensheathed, infective 
larva. In this condition it is inclosed 
in a double skin and is very resistant. 
Whereas drying and low temperatures 
may kill the egg or embryo previous 
to this stage, the ensheathed larva 
can withstand severe cold and long 
periods of dryness. When the grass 
is wet with rain or dew, these larve 
crawl up the blades. Here they are 
swallowed by sheep as they graze. In 
the stomach the worms become mature 
in the course of two to three weeks, 
but do not begin to produce eggs in 
large numbers until about a month 
after they are taken in by the sheep. 

Distribution—The stomach worm oc- 
curs over almost the entire world, 
wherever there are sheep, cattle, or 
other suitable host animals. In the 
United States it is most plentiful in 
the South, where it is favored by 
abundance of warmth and moisture, 
but it is quite a common and serious 
pest in the Middle West and in low, 
wet areas throughout the entire coun- 
try. It is present in smaller num- 
bers and does less damage in the 
high, dry, and cool areas of the Rocky 
Mountain States. 

Symptoms and lesions.—The first things 
noticed about infested sheep are dull- 
ness and lack of thrift. Diarrhea may 
be present. Later, the more charac- 
teristic features of stomach-worm dis- 
ease become evident in the form of 
anemia and edema. The anemia is 
manifested in the paleness of the skin 
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and of the linings of the mouth and 
eyelids, and is due to the impoverish- 
ment of the blood from the bloodsuck- 
ing habit of the worms. The edema 
is manifested in a swelling of the pen- 
dant portions of the body, especially 
of the portion under the jaw, causing 
what is called “bottle jaw.” Sheep 
may become emaciated and finally die. 

If the fourth stomach of a sheep 
infested with stomach worms is 
opened (the fourth stomach is the one 
to which the upper end of the smail 





Fic. 24.—Stomach worms (Haemonchus con- 
tortus). Right figure, male; left, female. 
Magnified five times 


intestine attaches), the worms can 
usually be seen as wriggling red ob- 
jects. When the contents of the stom- 
ach are poured out many of the worms 
will usually remain attached to the 
lining of the stomach. A little care- 
ful washing will reveal the worms if 
they are covered by the stomach con- 
tents. Close investigation of the lin- 
ing of the fourth stomach will also 
reveal the pin-point punctures caused 
by the bites of the worms. There are 
usually a number of these for every 
worm, as the worm has the habit, of 
attaching at one point for a time and 
then moving away and attaching at 
another point, leaving the old point of 





17 Hemonchus contortus. 
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attachment bleeding for some time. 
The carcass of a sheep seriously in- 
fested with stomach worms is liable 
to be emaciated and the meat pale. 
Treatment.—A satisfactory treatment 
for this disease is the use of a 1 per 
cent solution of copper sulphate in 
water. A dose which has been found 
satisfactory is 100 « ec. (about 3 
ounces) Tor yearlings and older sheep 
and half as much for lambs 3 months 
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Fic. 25.—Dosing device for administering 
copper-sulphate solution 


old or older. To make this solution, 
dissolve one-fourth pound of copper 
sulphate in 1 pint of boiling water, 
then add cold water to make a total 
of 3 gallons of the solution. Porce- 
lain or enamel-ware receptacles should 
be ased for the solution, as_ blue- 
stone (copper sulphate) will corrode 
metal. This amount will dose 100 
adult sheep, allowing 10 per cent 
waste. Use only clear blue crystals of 





Farmers’ Bulletin 1330 









copper sulphate, discarding the pieces 
that have turned white. Crushing the 
crystals will hasten solution. In dos- 
ing, one may use a rubber tube with 
a funnel on one end and a piece of 
metal tube at the other. The metal 
tube is placed in the sheep’s mouth 
and the _ solution slowly poured 
through the funnel. If large numbers 
of sheep are to be treated, the appara- 
tus figured (fig. 25), or something 
similar to it, may be used. The cop- 
per-sulphate solution is fed from a 
high reservoir, by siphoning or by a 
tube or spigot near the _ bottom, 
through a rubber tube into an open 
graduated glass tube, which may be 
made from a large olive jar, and al- 
lowed to escape in measured doses 
through the other rubber tube to the 
metal tube in the sheep’s mouth. In- 
stead of an open graduated glass tube, 
a large bottle or jar may be used if a 
third tube is put in the jar, through 
the cork, one end being open to the 
outside und the other opening near 
the bottom of the inverted jar, to 
equalize air pressure. This is shown 
in Figure 25. The flow into and out of 
the glass tube is controlled by pinch- 
cocks, one person attending to this and 
one holding the metal tube in the 
sheep’s mouth. The sheep should re- 
main on all four legs, with the head 
held horizontally while it is being 
drenched, which decreases the danger 
of getting the drench into the lungs 
and killing the sheep. The solution 
should be allowed to flow slowly and 
the metal tube be moved about slightly 
in the mouth at the same time in 
order to keep the sheep swallowing. 
It is essential that the copper-sulphate 
solution be made up accurately, be 
given in suitable doses, and be admin- 
istered with care, and it is advisable 
to have a competent veterinarian give 
this treatment or the ones noted be- 
low in order to insure a maximum de- 
gree of safety. 

The sodium-arsenite and copper-sul- 
phate mixture and the copper-sulphate 
and tobacco solution, recommended 
for tapeworm, have also been recom- 
mended as effective against stomach 
form (p. 14). 

Carbon tetrachlorid in doses of 5 
cubie centimeters (1.3 fluid drams) in 
an equal bulk of dry Epsom salt, given 
in a capsule, has been found to remove 
all stomach worms from sheep in ex- 
perimental tests. See remarks under 


“The nodular worm,” page 28. 
Prevention—Preventive measures are 

based on the life history. We know 

that the disease is spread by eggs, 












































produced by the female worm, which 
escape in the manure on to the pas- 
tures. Infested sheep must be re- 
garded as a danger to young and un- 
infested sheep. The manure from the 
infested sheep is likewise dangerous. 
Consequently, young animals and un- 
infested sheep should be separated 
from older or infested animals and 
not exposed to contact with the ma- 
nure from these animals. Further- 
more, pastures which have been used 
by infested animals are dangerous to 
young animals and uninfested ones. 
When animals that have stomach 
worms, either in a light or heavy in- 
festation, are put on clean pasture, 
the eggs of the stomach worm will 
hatch on the ground and the infec- 
tive stage of the worm will be pres- 
ent on the grass in considerable num- 
bers in from 10 to 20 days, or even 
earlier in warm weather. The longer 
the sheep are on that pasture under 
ordinary weather conditions the more 
dangerous it will become from the 
increasing number of worms. To pre- 
vent getting dangerous infestations, it 
is advisable that sheep be moved every 
two weeks to clean pasture. Inas- 
much as pastures probably remain in- 
fected for about a year after sheep, 
goats, or cattle are moved from them, 
the program of moving sheep to new 
pasture, where permanent pastures 
are used, is a rather difficult one and 
calls for more land than is usually 
available. Consequently a modifica- 
tion of this program is necessary. 

The first essential is to protect the 
lambs. Young animals are more sus- 
ceptible to parasitic infestation than 
older ones. They also suffer more 
from parasites when they are infected. 
Growth must be made during youth; 
it can not be made up in mature years. 
Parasites interfere seriously with 
growth and lead to the production of 
runts. Consequently the safest pas- 
ture should be furnished to the lambs, 
the older sheep taking the more dan- 
gerous pasture, where it is necessary 
for sheep to go back to old pasture 
within a year. It may be mentioned 
in passing that hillside pastures are 
likely to be safer than bottom land, 
as they benefit by the cleansing ac- 
tion of heavy rains and the following 
run-off, as well as holding less mois- 
ture, lack of moisture being very un- 
favorable to the worms. Rich bottom 
pastures, on the other hand, are the 
ones which are least likely to have 
an infection washed off and are likely 
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to have the eggs and larve from the 
hillsides above washed on to them. 
The more or less abundant moisture, 
moreover, is highly favorable to these 
worms. It is precisely these bottom 
pastures which are likely to be used 
for young animals, as they present the 
best growth of grass and are most at- 
tractive. 

In a plan of rotating pastures to 
keep down stomach worms, the sheep 
may be moved over cornfields, hay- 
fields, and stubble of various sorts. 
During freezing weather, the eggs 
and nonresistant early stages of the 
young worm on pasture diminish as 
they are killed by freezing, so that 
the pastures at this time, while still 
infected, do not become increasingly 
dangerous. Plowing is a means by 
which infestation may be controlled, 
the young worms being turned under 
and buried; apparently they do not 
get back to the surface in numbers 
sufficient to cause serious trouble. 
Such plowed land may be sown to 
forage crops and the sheep turned in 


on these crops with safety. When- 


different kinds of stock are rotated on 
pastures, sheep may safely follow 
horses or swine, but not cattle or 
goats, as these latter also may be in- 
fected with stomach worms and a 
number of other worms common to 
sheep, goats, and cattle. 

At the Bureau of Animal Industry 
sheep farm at Vienna, Va., it has been 
found highly beneficial to dose sheep 
with copper-sulphate solution once 
every three or four weeks throughout 
the year, sheep thus treated showing 
no losses from stomach worms and 
making decided gains in wool and mut- 
ton over sheep kept under the same 
conditions but not treated. This ap- 
pears to be the best control measure 
for use in the case of sheep kept un- 
der the usual farm conditions. 


THE NODULAR WORM ™ 


Location—The adults of the nodular 
worm live in the large intestine of 
the sheep. The larval worms live in 
nodules in the wall of the large and 
small intestine, and occasionally make 
their way to the mesenteric lymph 
glands, the omentum, or the liver. 
The nodules are most numerous in the 
wall of the large intestine. 

Appearance—The female worms at- 
tain a length of 15 mm. (about five- 
eighths inch). the males being a little 
shorter (fig. 26). Both sexes have a 





18 Proteracrum columbianum, Synonym, Gsuphagostomum columbianum, 
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characteristic solid white body. The 
head is bent over and forms a hook 
with the body. 

Life history—The details of the life 
history of this worm are not com- 
pletely known. The eggs from the 
female in the large intestine of the 
sheep are passed in the manure. The 
eggs hatch and the young worms un- 
dergo a certain amount of development 
on the pasture, becoming infective for 
sheep. When the young worms are first 
found in the sheep they are encysted in 
the wall of the intestine. These cysts 
commonly reach a considerable size and 
contain a necrotic material, usually 
yellowish or greenish in color, cheesy 
in consistence or often hard and al- 
most stonelike (fig. 27). After a time 





Fic. 26.—Nodular worm (Proteracrum 
lumbianum). Right figure, male; 
female. Magnified five times 


co- 
left, 


the larve leave these nodules and be- 
come adults in the lumen of the large 
intestine. Usually larve can be found 
only in the smaller and more recent 
nodules. Those larvze which get to 
the mesenteric lymph glands, the 
omentum, and the liver probably die 
in these places and never get back to 
the intestine to complete their de- 
velopment. 

Distribution—This parasite was origi- 
nally present in this country only in 
the Southern and Eastern States, but 
it has been spreading westward, prob- 
ably with infested sheep introduced 
into western localities for breeding 
purposes, and there is reason to fear 
that it will become generally distrib- 
uted over the country. It has become 
rather common in the Middle West, 
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and is a serious pest in the North- 
eastern States. It is still uncommon 
in the Rocky Mountain States, and as 
yet has not been reported from a num- 
ber of these States. 

Symptoms and lesions—According to 
one investigator (Curtice) the symp- 
toms of this disease may be only those 
of general debility—a pale mucous lin- 
ing of the eyelids and mouth, emacia- 
tion, dry wool, ete. In severe cases 
diarrhea and emaciation may be ex- 
cessive. In some places sheep raising 
has been abandoned on account of the 
damage done by this worm. It is eyi- 
dent that the injury due to numerous 
intestinal nodules, which prevent large 
areas of the intestine from function- 
ing properly in the work of secretion 
and absorption, which act as persist- 
ent irritants to the sensitive nervous 
system of the digestive tract, and 
which serve to supply poisonous mate- 
rial from worms, bacteria, and dead 
tissue to the adjacent absorbing tis- 
sues of the intestines, can not fail to 
have a bad effect on the host animal. 
The resultant loss can not be accu- 
rately stated, but it occurs in terms of 
meat, wool, decreased growth, and 
poorer quality of animals and from 
the fact that nodular intestines, or so- 
ealled “knotty guts,” are unfit for 
sausage casings. 

The post-mortem lesions are easily 
seen, the principal ones being the 
nodules, which may be larger than a 
good-sized pea, on the walls of the 
large and small intestines, or in the 
mesenteric lymph glands, the omen- 
tum, or the liver. The nodules may 
be small, elevated objects, or may be 
larger and contain cheesy or limy mat- 
ter, white, greenish, or yellowish in 
color. These nodules are sometimes 
mistaken for lesions of tuberculosis, a 
rare disease in American sheep. 

Treatment.—As yet we have no satis- 
factory treatment for this disease. 
The larval worms in the nodules are 
beyond the reach of any remedies as 
yet known to us. Even the adult 
worms in the large intestine are diffi- 
cult to remove. There is some diffi- 
culty in getting a suitable drug past 
the four stomachs of a ruminant and 
into the large amount of food matter 
in the large intestine in sufficient 
strength to remove these worms. Ex- 
periments in the Bureau of Animal 
Industry have indicated that carbon 
tetrachlorid in doses of 15 cubic centi- 
meters (1.3 fluid drams), given in a 
capsule with an equal bulk of dry 
Epsom salt, repeated at intervals of 
four weeks, will in two or three months 
apparently remove all the nodular 
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worms present in a flock, but may re- 
move only a small percentage. Appar- 
ently treatment will also remove all 
the stomach worms and hookworms, 
as a rule, and will remove many of 
the thread-necked strongyles and re- 
lated worms, and all whipworms. The 
earbon-tetrachlorid treatment is new 
and requires further study to deter- 
mine the safety of the treatment. It 
is advisable to secure prompt purga- 
tion with carbon tetrachlorid. The 
treatment should be administered by 
a competent veterinarian. 
Prevention.—Pasture rotation, as given 
in the case of the stomach worm, is 
a valuable control measure. Dal- 
rymple found that he could practi- 
cally prevent the nodular worm infec- 
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of the lambs. If persisted in, these 
measures and pasture rotation should 
keep the infestation down to a point 
where it does little damage. 


THE SHEEP HOOKWORM 


Location—Hookworms of sheep are 
found in the small intestine. 

Appearance—The female hookworm 
attains a length of 2.6 cm. (about 1 
inch), the male attaining a maximum 
length of 1.7 cm (fig. 28). The worms 
are about one-half to three-fourths as 
thick as an ordinary pin. At the head 
end is a mouth capsule armed with 
teeth. The tail end of the male is 
expanded and flattened. 

Life history—The life history of the 
sheep hookworm has been investigated 





Fic. 27.—-Sheep intestines showing lesions of nodular worm disease 


tion of lambs by raising them in bare 
lots, where there would be no tempta- 
tion to graze and where surroundings 
would be unfavorable for the develop- 
ment of the parasite. The ewes were 
let into these lots whenever neces- 
sary to nurse the lambs. The lambs 
were given other feed from raised 
racks and watered from raised 
troughs. The racks and troughs were 
protected from fecal contamination 
and the floor of the yard cleaned fre- 
quently to keep it free from litter and 
manure, thereby preventing the devel- 
opment of the eggs in the manure in 
the yards. As in most parasitic dis- 
eases, the young animals suffer more 
than older ones and measures must be 
directed especially to the protection 





* Buunostomum trigonocephalum, Synonym,Monodontus trigonocephalus. 


to some extent recently. It is about 
as follows: The eggs produced by the 
female worm in the intestine of the 
sheep pass out in the manure and 
hatch on the pasture. Under favor- 
able conditions of temperature and 
moisture the young worms develop 
through two molts to a resistant form 
capable of infecting sheep. Possibly 
part of the infection takes place by 
way of the skin, the larval worms 
boring through the skin of the lower 
part of the legs and making their 
way to the near-by blood vessels. In 
the blood the worms would be carried 
to the lungs, where they would escape 
from the blood and get into the air 
passages. Here they would make 
their way up the windpipe and then 
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down the gullet into the stomach and 
intestine. When they reach the intes- 
tine they develop to adult worms and 
the two sexes mate. In addition to 
the possible entrance of larve through 
the skin, many of the infective larvee 
on the pasture are undoubtedly swal- 
lowed by the sheep in food or water, 
but even in this case it is possible 
that the larve make their way to the 
blood stream from the digestive tract 
and return by way of the lungs again 
before developing to maturity. 

Distribution —This parasite is common 
in sheep in the Southern States and 
has been found as far north as New 
York. Additional studies in various 
localities would doubtless show a 
wider distribution. It is -apparently 
fairly common in Europe. 


Fic. 28.—Sheep hookworm (Bunostomum 
trigonocephalum). Female at left ; maleat 
right. Magnified. (From Ransom, 1911.) 


Symptoms and lesions—The symptoms 
resulting from infestation with the 
sheep hookworm have not received 
much attention, but its habits are 
similar to those of the hookworm in 
man and in the dog, and these are 
known to cause very serious damage, 
so that chere can be little question as 
to the damage that hookworm may 
do in sheep. The worms are blood- 
suckers, with the habit of attaching 
for some time at one place and then 
moving to another, leaving the first 
puncture still bleeding. This bleeding 
persists for some time, as the result 
of a secretion from the mouth parts 
of the worm which has the power to 
dissolve the blood corpuscles and pre- 
vent clotting. 

With hookworms in general it is 
not uncommon to see 10 or 12 hemor- 
rhages associated with a single worm. 
This loss of blood results in its impov- 
erishment, as well as in a net loss in 
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amount of blood present. This in turn 
causes a seepage of the thinned blood 
out of the blood vessels and into the 
tissues, causing watery swellings, or 
edema, of the pendant portions of the 
body, as well as an associated condi- 
tion, or dropsy, within the body. 
With the impoverishment of the blood 
the nutrition of the animal is im- 
paired—a very serious matter with 
young animals. We may safely infer 
that there is serious damage to the 
sheep’s nervous system, preventing its 
smooth functioning and making for 
poor animals and poor offspring. 

The things that may be looked for 
in connection with hookworm disease 
are paleness of the mucous lining of 
the eyelids and mouth, pale skin, dry 
wool, watery swellings under the jaw 
and along the abdomen, and a gen- 
eral condition of unthriftiness. The 
condition is very similar to that found 
in stomach-worm disease, as the two 
worms affect the host animal in sub- 
stantially the same way. As it is 
usually complicated with stomach- 
worm disease, hookworm infestation is 
not apt to be recognized as a distinct 
disease. The only way to make a 
satisfactory diagnosis between the 
two conditions is by a post-mortem 
examination of the fourth stomach 
and the small intestine in order to 
ascertain which of the worms is pres- 
ent. In some cases both species of 
worms will be found and the results 
may be attributed to the mixed infes- 
tation. The lesions caused by the 
hookworm are red spots, or small 
hemorrhages, in the small intestine, 
while similar spots in the fourth 
stomach are caused by stomach 
worms. 

Treatment—Oil of chenopodium 
(American wormseed oil) in doses of 
about 1 dram (1 teaspoonful) in about 
5 ounces of milk has been found ex- 
perimentally to remove about two- 
thirds of the hookworms present, and 
petroleum benzine (a high-grade gaso- 
line) has been found to remove about 
three-fourths of the worms when 
given in doses of a half ounce in milk. 
In view of the greater safety in the 
use of chenopodium, this remedy 
seems preferable. The copper-sulphate 
and tobacco solution recommended for 
tapeworms (p. 14) has also been rec- 
ommended for hookworms. This is 
probably the best treatment at present 
for general use. 

Carbon tetrachlorid in doses of 4 
to 30 cubic centimeters (3.75 to 8 
fluid drams), in capsules or in 2 
ounces of castor oil, has been found 
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to remove all the hookworms from in- 
fested sheep. See remarks under 
“The nodular worm,” page 28. 

Prevention.—Pasture-rotation methods, 
as outlined under the subject of stom- 
ach worms, will be found of great 
value in controlling sheep hookworms. 
Proper disposal of the manure, which 
carries the eggs of the worm, is also 
important. In view of the fact that 
this worm possibly enters the sheep 
through the skin of the legs as well 
as through the mouth while the ani- 
mal is grazing, boggy land and loose, 
wet, sandy soil may be looked on 
with suspicion as apt to convey the 
infection by bringing the larve in 
contact with the skin in mud or wet 
sand. 


THE THREAD-NECKED STRONGYLES ” 


Location——The thread-necked stron- 
gyles are found in the small intestine. 
Appearance—These are reddish 
worms, the anterior portion more 





Fic. 29.—Thread-necked strongyle (Nema- 
todirus spathiyger). Male, greatly magni- 
fied. (From Ransom, 1911.) 


slender than the posterior. The head 
and the neck end are transversely 
Striated. In N. spathiger the male 
worm attains a length of 1.5 cm. (% 
inch). The female attains a length 
of 2.3 cm. (about 1 inch). 

Life history—The eggs produced by 
the female worm pass out in the feces 
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and an embryo develops in them. 
This worm molts twice in the shell, 
the skin that separates at the second 
molt, however, remaining on the larva. 
The larva hatches under the influ- 
ence of alternate moistening and dry- 
ing or of temperatures of 24° to 32° 





ao 


Fic. 30.—Thread-necked strongyle (Nema- 


todirus spathiger). 


Female, greatly mag- 
nified. 


(From Ransom, 1911.) 


C. (75° to 90° F.). Like the stomach 
worm, the ensheathed larva then as- 
cends blades of grass under favorable 
conditions of temperature and moist- 
ure, and is taken in by sheep as they 
feed. These larve are very resistant 
to cold and drying, and have also 
been found to live in water for over 
11 months. In the intestine of the 
sheep the larve develop to adult 
worms. 

Distribution—At least one species of 
these worms (N. spathiger) appears 
to be quite common in sheep in the 
United States. 

Symptoms and lesions.—When present 
in small numbers it is unlikely that 
these worms do much damage, but 
sheep infested with large numbers 
have been found to be unthrifty. So 
far the only symptoms that may be 
attributed to them are those commonly 
associated with gastrointestinal para- 
sitism in general—those of malnutri- 
tion. No definite lesions have yet 
been described for this worm. 

Treatment.—The treatment for infes- 
tation with this worm has not yet 
been worked out. Carbon tetrachlorid 
in doses of 12 to 48 cubic centimeters 
(3.2 to 12.8 fluid drams) in 2 ounces 
of castor oil has been found very ef- 





* Nematodirus filicollis, N. spathiger, ete. 
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fective in a few cases in removing 
these worms and is the only drug 
which has been found of value. See 
remarks under “The nodular worm,” 
pages 28 and 29. 

Prevention—The same measures that 
are of value against stomach worms 








Fic. 31.—Whipworms (Trichuris ovis). Fe- 
male at left; male at right. Magnified. 
(From Curtice, 1890.) 


will probably be of value against the 
thread-necked worms. 


THE WHIPWORM ™ 


Location—The whipworm occurs in 
the large intestine, usually in the 
cecum, but rarely elsewhere in the 
digestive tract. 

Appearance——The body of this worm 
is thick posteriorly and very slender 













































anteriorly, the anterior portion of the 
body being two or three times as 
long as the posterior portion, from 
which fact it receives the name of 
whipworm. The thick portion is com- 
parable to a whip handle and the thin 
portion to a whiplash (fig. 31). The 
male is 5 to 8 em. (2 inches to over 
3 inches) long, with the anterior por- 
tion of the body three times as long 
as the posterior portion. The male 
spicule is 5 to 6 mm. long, and has 
a long sheath, covered with spines 
and terminating in a bulbous enlarge- 
ment. The female is 5 to 7 cm. long, 
with the anterior portion of the body 
twice as long as the posterior por- 
tion. The eggs of the whipworms are 
characteristically lemon-shaped. 

Life history—So far as is known this 
worm has a simple life history. The 
eggs produced by the adult worm pass 
out in the feces and an embryo de- 
velops in each egg under suitable 
conditions of temperature and moist- 
ure. When these eggs are swallowed 
by sheep the embryos develop to adult 
worms. 

Distribution—These worms are very 
common in sheep in the United States 
and many other countries. 

Symptoms and lesions.—It has been 
found that whipworms in man set up 
a low-grade inflammation, with dis- 
tinct symptoms of discomfort and dis- 
tress. In animals, inflamed areas are 
quite commonly found where whip- 
worms attach. The head end of the 
worm is usually found sewed into the 
mucosa. Recent investigations indicate 
that the larval whipworm enters the 
mucosa by means of a piercing lancet 
in the mouth, the lancet being lost in 
later stages of development. There is 
likelihood of the lining of the intestine 
being infected by bacteria through the 
entrance of the worm, or of the bur- 
row becoming infected subsequently. 
Though there are no well-defined clin- 
ical symptoms for whipworm infesta- 
tion in sheep, it can not be doubted 
that the worms exert an injurious ef- 
fect, more pronounced when the 
worms are numerous. On post-mor- 
tem examination the thick posterior 
ends of the worms will be found in 
the lumen of the intestine, the ante- 
rior ends being in the mucosa. 

Treatment—Carbon tetrachlorid in 
doses of 12 to 48 cubic centimeters 
(3.2 to 12.8 fluid drams) in 2 ounces 
of castor oil has been found to remove 
30 to 90 per cent of the whipworms 
from sheep in experimental tests. See 
remarks under “The nodular worm,” 
pages 28 and 29. 
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Prevention—Prevention of whipworm 
in sheep is a matter of sanitation and 
pasture rotation. The same measures 
that are useful in controlling stomach 
worm will be found of value in con- 
trolling whipworm. 


THE THREAD LUNGWORM = 


Location—The thread lungworm is 
found in the air passages, bronchi and 
pronchioles of the lungs. 

Appearance.—These are rather long 
worms, easily observed. They are 
white and the intestine shows as a 
dark hair line throughout the length 
of the worm (fig. 32). The male is 
8 to 8 em. (from more than 1 inch to 
more than 3 inches) long. The female 
is 5 to 10 cm. (2 to 4 inches) long, 
with a straight, conical tail. The eggs 
contain an embryo when they leave 
the body of the mother worm. 

Life history.— The eggs deposited by the 
female hatch in the lung of the host 
animal, probably in the course of 24 
hours, and larvre are expelled in cough 
ing, or swallowed and passed in the 
feces. The newly hatched larva has a 
rounded head and a rather blunt tail. 
It molts twice in the course of the 
next few days, the time varying with 
temperature and moisture, and, under 
ordinary circumstances, is infective 
within 10 days. This larva then climbs 
up grass blades, when they are wet and 
the weather is warm, as do the larve 
of the stomach worm and_ thread- 
necked worm, and here it is taken in 
by grazing sheep and makes its way 
to the lungs. In the course of a month 
the sheep begins to show symptoms of 
lungworm, and in about five weeks 
embryos appear in the manure. 

Distribution —These worms are widely 
distributed over the world and are 
comparatively common in the United 
States, especially in the South and 
where there is plenty of moisture and 
warmth. 

Symptoms and lesions—The worms and 
their eggs and larve set up an irri- 
tation of the lung tissue at the point 
where they are located, causing in- 
flammation and a catarrhal condition, 
the latter manifested in the produc- 
tion of a frothy mucus, sometimes con- 
taining traces of blood. Bacterial in- 
fection of the weakened lung tissue 
may follow, and the lungs may show 
pus and consolidated areas. Usually 
the latter conditions are not present. 
The symptom first noted is a husky 
cough, and if the invasion is extensive 
this may be followed by difficulty in 
breathing. If left alone some animals 
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Fic. 32.—Thread lungworms (Dictyocaulus 
filaria). Male at right; female at left. 
Highly magnified. (From Curtice, 1890.) 





= Dictyocaulus filaria. 


Synonym, Strongylus filaria. 
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are liable to die of weakness or suf- 
focation. The disease may be diag- 
nosed from the clinical symptoms by 
an experienced veterinarian or stock- 
man who is familiar with it; the diag- 
nosis may be confirmed by a micro- 
scopic examination of the feces or of 
the saliva from the back of the tongue, 
though occasionally one may not find 





Fic. 33.—Hair lungworm (Synthetocaulus 
rufescens). Tail of male, viewed from 
side. Magnified. (From Railliet, 1893.) 


larvee, especially in recent infections. 
On post-mortem the lungs show in- 
flamed patches, and the worms can be 
found in the air passages. There is 
usually a diarrhea. 

Treatment.—Most of the treatments by 
intratracheal injections that have 
been used for lungworm disease of 
cattle are not very satisfactory and 
are rather dangerous to sheep. A 
treatment which has been used on a 
large number of animals with reports 
of satisfactory results consists in in- 
jecting chloroform in 8 e¢. ¢@. doses 
(about three-fourths of a teaspoonful) 
into the nostrils of the sheep by means 
of a medicine dropper, the head of the 
sheep being tilted back. The nostrils 
of the sheep are then held with the 
fingers until the animal is somewhat 
groggy. This treatment may be re- 
peated at intervals of three to five 
days, if necessary, for a total of not 
more than three doses. It is recom- 
mended that a dose of Epsom or 
Glauber salt be given two hours after 
the treatment. 

Nursing treatment appears to be the 
safest and most satisfactory treatment 


23 Synthetocaulus rufescens. 








































in most cases. Sheep should be taken 
off wet pasture and placed on high, 
dry pasture or put up and fed dry 
feed. A safe supply of drinking water 
and plenty of good feed are of value 
in tiding the sheep over the critical 
stages of the disease and allowing the 
worms to die out. 

Prevention—The same general rules 
that apply in the case of the stomach 
worm apply here. Sanitation and 
pasture rotation, isolation of infested 
animals, and special precautions in 
regard to the pasturing and watering 
of lambs and young animals are all 
measures of value. 





Fia, 34.—Hair lungworm (Synthetocaulus 
rufescens). Tail of female, viewed from 


side. Magnified. (From Curtice, 1890.) 


THE HAIR LUNGWORM ™ 


Location—These worms occur in the 
small bronchioles and in the lung 
tissue. 

Appearance.—Hair lungworms (figs. 
33 and 34) are much smaller than the 
thread lungworms. The body has 4a 
characteristic brownish-red color, due 
to the color of the intestine. The 
male is 1.8 to 2.8 em. (about two- 


Synonym, Strongylus rufescens. 
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thirds inch to a little more than 1 
inch) long and terminates at the tail 
in a corneus arc, followed by the 
small bursa (fig. 33). The female is 
2.5 to 3.5 em. (1 to 1.4 inches) long, 
with a moderately pointed tail. 

Life history—The life history of the 
hair lungworm has not yet been 
worked out, but it is probably similar 
to that of the thread lungworm. 

Distribution—The parasite is widely 
distributed and has been found to be 
fairly common in the United States. 
It is perhaps less common than the 
previous species or is possibly found 
less often because it is smaller. 

Symptoms and lesions—These worms 
occasion various forms of verminous 
pneumonia. The adult worms cause 
a lobular pneumonia; the eggs and 
larve cause a diffuse pneumonia, or 
when aggregated in the pneumonic 
areas May cause a pneumonia with 
areas resembling tubercles. These 
areas show as grayish-yellow tumors, 
which may attain a diameter rang- 
ing from a few millimeters to 2 centi- 
meters (four-fifths of aninch). Care- 
ful post-mortem examination of these 
pheumonic areas will disclose the red- 
dish worms, and the eggs and larve 
may be found by microscopic exami- 
nation of such tissue. The weakened 
tissues afford lodging for disease-pro- 
ducing bacteria, sometimes leading to 
pus formation, in which case the evil 
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effects are considerably increased. 
Sheep will survive an infection with 
worms which prevents only a small 
amount of lung tissue from function- 
ing, but heavy infections reduce the 
amount of living tissue available for 
breathing to an extent that often 
proves fatal, and bacterial complica- 
tions add to this and to the toxic ma- 
terial which is absorbed to the injury 
of the animal. 

Treatment—We huve little evidence 
in regard to a satisfactory treatment 
for this worm, but the nursing treat- 
ment given for the preceding species 
would probably be the best procedure. 

Prevention—The preventive measures 
outlined for the thread lungworm ap- 
ply here. 








OTHER INTERNAL PARASITES 


Various other kinds of roundworms 
than those that have been mentioned 
infest sheep, and some of them at 
times are very injurious. The methods 
of prevention recommended for stom- 
ach worms, hookworms, and others in 
this bulletin will help to protect sheep 
also from these other roundworms. 
There are also certain species of flukes, 
tapeworms, protozoa, and arthropods, 
other than those discussed here, which 
are omitted because they are relatively 
less important, so far as we are aware 
at present. 
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HEEP PROBABLY SUFFER more from parasites 
than do any other kind of livestock. 


Most of our loss in sheep, mutton, and wool is 
from animal parasites, as sheep suffer compara- 
tively little from bacterial diseases. 


Lambs and young animals are most susceptible to 
parasites and suffer most from them. 


It is the sheepman’s business to prevent disease. 


When disease is present it is advisable to call in a 
competent veterinarian. 


Pasture rotation, use of forage crops, feeding from 
racks’or bare floors, draining or filling swamps, and 
restraint of wandering dogs are measures of value 
in parasitic control. Permanent pastures perpetuate 
parasites! 


Parasite eggs pass in the manure, usually. The 
disposal of the manure determines the fate of these 
eggs. 

Parasitized animals usually do not have fever; 
they are unthrifty. This unthriftiness may have a 
fatal termination. 


Act promptly to ascertain the trouble when sheep 
become unthrifty. A post-mortem examination of 
one of the sick animals may disclose the trouble and 
save the others. 


This bulletin is a revision of and supersedes Farm- 
ers’ Bulletin 1150. 


z Issued April, 1923; revised July, 1925 
Washington, D. C. Slightly revised January, 1927 
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SUSCEPTIBILITY OF SHEEP TO PARASITIC 
DISEASES 


HEEP are very liable to attack by 
S parasites, probably suffering more 

severely from this cause than any 
other kind of livestock. The impor- 
tance of parasites and parasitic dis- 
eases of sheep is the more evident be- 
cause of the fact that sheep are but 
little subject to serious bacterial 
plagues or virus diseases. In this 
country sheep rarely have tuberculosis, 
which is one of the serious conditions 
in cattle and swine, and among sheep 
there is nothing comparable to the 
devastating outbreaks of hog cholera 
among swine. Occasionally a virulent 
strain of the bacillus producing lip- 
and-leg ulcer will spread under favor- 
able conditions and necessitate the 
treatment of entire flocks, or individ- 
ual sheep will die of pneumonia or 
other bacterial diseases, but the steady 
loss of sheep, mutton, and wool from 
disease in this country is due mostly 
to parasites. 

The damage from parasites is great- 
est as a rule among lambs and young 
animals. The young tissues seem less 
resistant and more intolerant of in- 
jury and the more sensitive nervous 
system breaks down more quickly un- 
der the influence of parasitic injury 
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and poisoning from the excretions and 
secretions of parasites. It also seems 
to be fairly well established that in 
general young animals are more easily 
infected by parasites than older ones, 
although very old sheep sometimes ap- 
pear to acquire an increased suscep- 
tibility to infection. Hence it is im- 
portant in undertaking to prevent in- 
festation with parasites to pay espe- 
cial attention to the care and han- 
dling of lambs and yearlings. 


IMPORTANT PREVENTIVE MEASURES 


The use of measures intended to 
prevent sheep from becoming infested 
with parasites is especially the func- 
tion of the sheepman. When sheep 
become diseased, the niceties of diag- 
nosis and the administration of drugs 
are well within the province of the 
veterinarian. Errors in diagnosis by 
unskilled persons waste valuable time 
and lead to useless or injurious meas- 
ures. Drugs intended to kill para- 
sites are from the nature of things 
usually very potent, and are com- 
monly poisonous substances capable of 
doing much damage in the hands of 
unskilled or careless persons; there- 
fore, it is usually advisable to secure 
the services of a competent veteri- 
narian whenever there is an outbreak 
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of disease and a good veterinarian is 
available. In places where there are 
no qualified veterinarians available, 
the farmer or stockman must use his 
own judgment in determining whether 
he can recognize the trouble and ad- 
ministed the remedy. 

One of the most important preven- 
tive measures in keeping flocks free 
from parasites is based on the fact 
that many of the sheep parasites live 
in the digestive tract of the sheep or 
in organs in communication with the 
digestive tract, so that the eggs or 
young worms pass out in the manure 
and thus infect the pastures. The 
fact that sheep manure carries worm 
infestation is the basis of such pre- 
ventive measures as pasture rotation, 
rotation of different kinds of stock on 
the same pasture, feeding from racks 
or board floors, use of bare lots for 
nursing lambs, ete. 

Another important preventive meas- 
ure is based on the fact that many 
parasites which do not get back to 
the sheep from a pasture infected with 
sheep manure are carried back to the 
sheep by dogs. The fact that the dog 
which feeds on uncooked sheep meat 
or viscera may become infested with 
worms that produce eggs which pass 
out on to the pastures and may then 
infect the sheep, is the reason for 
keeping sheep dogs and other dogs on 
the farm free from worms and re- 
lated parasites and for insisting that 
stray dogs must not wander over pas- 
tures and fields under penalty of be- 
ing shot. Another preventive measure 
is based on the fact that diseases like 
scab are transmitted by contact with 
infected animals and places, and clean 
flocks must be protected from unsafe 
contacts. 

In a general way, the presence of 
parasites may be suspected as the 
eause of disease where there is little 
or no fever, the animals losing condi- 
tion and becoming thin and commonly 
having a diarrhea or being consti- 
pated. Other features may be asso- 
ciated with certain parasites. Blood- 
sucking parasites produce anemia, the 
blood becoming thin and pale as a re- 
sult of having too few red blood cor- 
puscles for the amount of serum pres- 
ent. Often there is associated with 
this an edema, in which fluid accumu- 
lates in the pendant or lower portions 
of the body; this is especially promi- 
nent in stomach-worm infestation in 
sheep, the fluid accumulating under 
the lower jaw and giving rise to the 
so-called “ bottle jaw.” 








1 Hematopinus ovillus, Linognathus pedalis, Trichodectes ovis (==Tr. spherocephalus). 
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In this connection, the advisability 
of finding out promptly the cause of 
the trouble when sheep become dis- 
eased should be emphasized. Curtice 
has stated the case as follows: 

The sheep owner who discovers weak- 
ness among his lambs should not wait 
until one of them dies before he endeavors 
to make a diagnosis, but should under- 
take to diagnose the disease in the earlier 
stages by sacrificing one or more of the 
worst affected, and thus gain time in 
treating and preventing the extension of 
the disease. 3y waiting for the disease 
to develop he allows the lambs to grow 
poorer and weaker, and when action is 
finally undertaken it is upon patients 
which are, in many cases, already too 
weak to stand vigorous treatment and 
which in no way profit by preventive 
measures as they should, 


EXTERNAL PARASITES 


External parasites are those which 
live on the exterior of another animal 
called the host animal, that is, on 
the skin or in the layers of the skin 
or in the hair follicles. Internal para- 
sites are those which live in the body 
tissues or cavities of the animal that 
serves as a host. 

The external parasites of sheep are 
all arthropods, or animals having 6 
or more legs, some of them being in- 
sects, which have 6 legs in the adult 
stage, others, such as mites and ticks, 
being more closely related to the spi- 
ders and possessing 8 legs in the adult 
stage. Some of these parasites spend 
their lives on the sheep; this is true 
of the scab mites and the lice. These 
are the important forms. Others, such 
as various kinds of biting flies, at- 
tack sheep occasionally but spend 
much of their lives off the sheep. 


LICE ! 


Location. —Lice live on the skin of 
sheep, crawling about on the wool or 
hair from place to place and cling- 
ing to the wool fibers or hairs in feed- 
ing. The sucking body louse (Hema- 
topinus ovillus) is commonly found in 
colonies on various parts of the body, 
including the face. The foot louse 
(Linognathus pedalis) is usually 
found on the lower portions of the 
legs, below the true wool and in the 
short, coarse hair. The biting louse 
(Trichodectes ovis) occurs on various 
parts of the body. 

Appearance.—The sucking body louse 
has a head somewhat longer than 
the thorax (fig. 1). The abdominal 
segments bear two rows of long hairs. 
The male is 2.1 millimeters (about 
one-twelfth of an inch) long and the 
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female is 2.8 mm. (about one-tenth 
of an inch) long. There is an incon- 
spicuous eye on each side of the head. 
The wool in the region attacked by 
this louse is usually discolored and 
contains numerous brown particles, 
the fecal deposits of the lice. 

The foot louse has a short head, as 
wide as it is long, which merges into 
the thorax, with reddish oblique bands 
on each side (fig. 2). No eyes are 
present. The abdominal segments 
bear two rows of hairs, of which 
those at the lateral margin are longer 
than the others. The female is 2.2 
mm. (about one-twelfth of an inch) 
long and 1 mm. (one-twenty-fifth of 
an inch) wide; the male is broader 
and flatter. This is a sucking louse 
like the preceding species. 

The biting louse has a head that is 
wider than long, with a broad, round 
anterior end (fig. 3). The abdominal 
segments show a median dark line 
and have only a single row of hairs. 
The male is 14 mm. (about one- 
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Fic, 1.—Sucking body louse (Hamatopinus 
ovillus). Femaie, back view. we 
Inagnified. (From Neumann, 1907. 


twentieth of an inch) long and the 
female is 1.6 mm. long. 

Life history—The eggs of the various 
Species of sheep lice are attached to 
the hair or wool in the sites cus- 
tomarily infested by the adult lice. 
The eggs of the sucking lice are said 
to hatch in 10 to 18 days; those of 


the biting lice in 5 to 8 days ordina- 
rily, or 10 days in cold weather. 
Available evidence indicates that the 
young lice become mature and begin 
laying eggs in the course of about 
two weeks after hatching. The suck- 
ing lice, as the name implies, are 
bloodsuckers. The biting lice feed on 
the epithelial scales and other ma- 





Fic. 2.—Sheep foot louse (Linognathus 
pedelis). Adult female and egg, en 
larged. (From Osborn, 1896.) 


terial on the surface of the skin. 
Lice usually cause little trouble in 
summer, but become more numerous 
and annoying in winter. 

Distribution—Biting lice are rather 
common in the United States. The 
sucking body louse is fairly common 
on sheep in the Southwest. The foot 
louse has been found on sheep in va- 
rious parts of the country. 

Symptoms and lesions—Lice, whether 
biting lice or sucking lice, cause itch- 
ing and irritation. This of itself inter- 
feres with nutrition, and affected ani- 
mals fail to fatten or keep in condi- 
tion as they should. Moreover, the 
itching leads to seratching, with a 
resultant loss of wool, and this scratch- 
ing adds more time lost from feeding 
to that lost from discomfort. Scratch- 
ing may also cause cuts and bruises. 
The loss of nervous energy and the 
interference with feeding and nutri- 
tion tend to stunt the growth of young 
animals, interfere with the fattening 
of the entire flock, and predispose to 
other diseases by lowering the vitality. 
Actual lesions in the form of sores are 
caused where numerous biting lice 
cluster. The sucking lice abstract 
blood and lymph in considerable quan- 
tities where the lice are numerous. 
Finally, the excreta of the lice soil the 
wool, sometimes to a considerable ex- 
tent; this is particularly true of the 
sucking body louse. 
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Lice are readily found on infested 
animals by examining them carefully, 
preferably in direct sunlight. 

Treatment.—W here sheep are infested 
with biting lice only, sodium fluorid 
may be applied in the form of a pow- 
der to get rid of them, a single appli- 
cation sufficing for this purpose. The 
powder is rubbed into the skin at a 
number of places or may be applied 
with a dust gun. It is of no value 
against sucking lice. Sodium fluorid 
should not be applied to mucous mem- 
branes, such as those of the mouth 
and anus. 

For sucking lice it is necessary to 
use a contact poison, and these poisons 
are also satisfactory for biting lice. 
In cold weather, where dipping is in- 
advisable, insect powders, composed 
largely of pyrethrum and naphthalene, 
may be used as a control measure and 
will serve to control the lice, but are 
not satisfactory in eradicating them. 


































Fic. 3.—Sheep louse (Trichodectes ovis). 
— female, enlarged.” (After Neumann, 
892.) 


For dipping, the substances which 
have been found effective in field tests 
are coal-tar creosote, cresol, arsenical 
dip, and 0.07 per cent nicotin solution 
with 2 per cent flowers of sulphur. To 
eradicate lice it is usually necessary 
to dip at least twice, with an interval 
of 14 to 16 days between dippings, in 
order to kill the lice that hatch out 
after dipping, since these dips can not 
be depended upon to kill all the eggs 
or “nits.” Spraying is generally un- 
satisfactory as a method of applying 
dips to sheep, as it is too difficult to 
wet the wool. 

Sheep should be handled carefully, 
not roughly. Dip the bucks, ewes, and 
lambs separately. The sheep should 
be fed and watered from 3 to 6 hours 
before dipping, in order that they may 
not be hungry or thirsty and yet not 
gorged with food. In hot weather 
they should be cooled off before dip- 
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ping, and when the nights are eold 
they should be dipped in time to dry 
off before night. Ten days should 
elapse after shearing before dipping, 
in order that cuts may heal, especially 
when arsenical dips are used. Be- 
cause of their extremely poisonous 
nature it is usually inadvisable to use 
arsenical dips in treating sheep. 
Prevention—To prevent infestation 
with lice it is essential that contact 
with lousy animals be prevented and 
that animals free from lice be kept out 
of sheds, pens, inclosures, or pastures 
where lousy stock has been present 
within three weeks. After the first 
dipping, sheep should be put on clean 
pastures or held in clean inclosures to 
allow time for any eggs to hatch and 
the lice to die, or else the sheds and 
lots should be thoroughly cleaned out 
and disinfected before using them. 
For this sort of disinfection the coal- 
tar dips in double the strength used 
for dipping are satisfactory. 


THE SHEEP TICK 2 


Location—The sheep tick occurs in 
the wool and on the skin. 

Appearance—The sheep tick is not 
really a tick, but is a kind of wingless 
fly (fig. 4). It has 6 legs, whereas 
the full-grown true ticks have 8 legs. 
The mouth parts are very similar to 
those of other flies. These insects are 
reddish or gray-brown in color, and 
are about a quarter of an inch long 
on an average, and may therefore be 
easily distinguished from the lice. 
They are distinctly divided into head, 
thorax, and abdomen, which distin- 
guishes them from the true ticks, 
which are occasionally found on sheep, 
as these true ticks have the thorax 
and abdomen fused, with the head not 
conspicuously distinct. 

Life history—The egg of the sheep 
tick is not laid as such, but is retained 
in the body of the female until it de- 
velops into a larva or pupa, which 
occurs in about seven days. The pupa 
is then deposited by the tick and is 
attached to the wool of the sheep by 
a gluelike substance. When deposited 
it is covered with a soft, white mem- 
brane, which becomes brown and hard 
in about 12 hours. The pup of the 
sheep tick are commonly called eggs. 
The young ticks emerge from the 
pupal stage in 19 to 24 days, the 
shorter time being in warm weather 
and the longer in cold weather. The 
tick is almost full grown when it 
leaves the pupal case and it becomes 
mature in 8 to 4 days. After copula- 





2 Melophagus ovinus. For additional information see Farmers’ Bulletin 798 on “ The 


Sheep Tick.” 
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tion the female may deposit its first 
pupa in 8 to 10 days. 

Distribution—Sheep ticks are widely 
distributed over «he world and are 
common in the United States on both 
farms and ranges. Where dipping of 
range sheep for scab has been prac- 
ticed it has kept down the sheep tick, 
but where it has ceased sheep ticks 
have become very prevalent. They 
are most common on coarse-wool and 
medium-wool sheep, and prefer the 
neck, breast, shoulders, belly, and 
thighs. 

Symptoms and lesions——The damage 
done by the sheep tick is of two kinds. 
It is a bloodsucker, thus causing great 
irritation, loss of blood, interference 
with feeding, and consequently poor 
nutrition and reduced vitality. It 
lives in the wool and lowers the value 
uf the wool by soiling it with the ex- 
creta and with the pupal cases. The 
‘oss caused is in addition to the wool 
deterioration which results from the 
injury to the sheep itself. The ticks 
may be easily found on parting the 
wool. Their presence may be sus- 
pected when sheep bite, scratch, or 
rub, and show a ragged fleece as a 
result. 

Treatment.—The treatment for ticks 
is dipping. The coal-tar creosote, 
cresol, nicotin, and the lime-sulphur- 








Fig. 4.—Sheep tick (Melophagus ovinus), 
Engorged female, enlarged. (From Imes, 
1917.) 


arsenic dips are all satisfactory, but 
dips containing arsenic are not de- 
sirable for sheep. Dip twice at a 24 
to 28-day interval. 

Prevention—All places which have 
been occupied by ticky sheep should 
be regarded as dangerous from this 
standpoint for a period of two months, 
as the pup may reté 1in their vitality 
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under certain conditions for almost 
this length of time. 
remain in the wool, but wool contain- 
ing pupe may be rubbed off or pulled 
off and young ticks hatching from such 
pup may afterwards get on sheep. 
If inclosures are to be be used for 
clean sheep within this period they 
should be thoroughly cleaned and the 
litter and manure disposed of-in such 
a Way that sheep can not come into 


Usually pupee 





Fig. 5.—Sheep-scab mite (Psoreptes com- 


munis ovis). Female. Back view, greatly 
enlarged. (After Salmon and Stiles, 
1808.) 


contact with them until after the lapse 
of the 60-day period. A strong solution 
of coal-tar dip should also be used, 
but this can not be depended on to kill 
the pup, though it is useful in kill- 
ing the ticks that might escape a clean- 
ing process. To disinfect stone or 
wire-fence corrals, brush or straw 
may be scattered over the surface of 
the ground and burned. Clean sheep 
must be kept away from contact with 
ticky sheep and care must be taken 
to see that goats or other animals do 
no convey ticks to the sheep. Even 
persons may occasionally carry ticks 
for a short time in their clothing, and 
this must be kept in mind at shearing 
time and whenever there is danger of 
infection from persons who travel 
from one flock of sheep to another. 


SHEEP-SCAB MITE * 


Location —On the skin. 
Appearance.—These parasites are very 
small animals, called scab mites (fig. 


5). The male is only 0.5 mm, (one- 


8 Psoroptes communis ovis. For additional information see Farmers’ ‘Bulletin 713 on 


“Sheep Scab.” 
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fiftieth of an inch) long and the fe- 
male 0.625 mm. (one-fortieth of an 
inch), but they may be seen with the 
naked eye as small white objects, 
especially when placed on a dark 
background. It is easier to see them 
when they are warmed, by sunlight 
or otherwise, on such a background, 
as they may then be seen in motion. 
The full-grown mites have 4 pairs of 
legs and these legs have long hairs. 
In the female there is a _ so-called 
sucker on a jointed stalk on the tip 
of the first, second, and fourth pairs 
of legs, and in the male on the first, 
second, and third, the fourth pair in 
the male having a sucker which is 
not on a jointed stalk. 





Life history—The female mite usu- 
ally deposits at least 15 eggs during 
her life, and may deposit 24. In 3 or 
4 days these hatch, the young mites 
beginning life with only 6 legs. In 
7 or 8 days these have become 8-legged 
mites, which mate and begin deposit- 
ing eggs in the course of the next 3 
or 4days. One investigator (Gerlach) 
has estimated that in 90 days this rate 
of reproduction under favorable cir- 
cumstances, beginning with a single 
impregnated female, would produce 
one and one-half million mites. 
Distribution—Scab was formerly 
widely distributed over the United 
States, being the greatest pest that 
sheepmen had to contend with. 
Quarantine and eradicative dippings 
have nearly cleaned it out of the 
greater part of this country, so that 
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Fic. 6.—Characteristic scab lesion in early stages of the disease. 









at present it is largely a matter of 
cleaning up the relative small amount 
that is scattered about, an exceed. 
ingly difficult task, however, because 
of the scattered condition of the in- 
fection. The cooperation of individual 
owners in promptly reporting to local 
livestock sanitary authorities cases of 
scab or cases suggestive of scab is 
highly important in seab eradication, 

Symptoms and lesions—The scab mite 
pricks the skin and sucks the blood 
serum. The puncture becomes in- 
flamed, forming a small red spot with 
a slight exudation of serum. This 
serum forms the scab, from which the 
disease takes its name (fig. 6). The 
watery part of the serum dries out, 









(From Imes, 1916.) 





leaving a small crust for each bite, the 
total aggregate of these bites leading 
to the formation of considerable crusts 
or scabs. At the same time the bite of 
the mite causes itching, and this in 
turn leads to scratching, rubbing, and 
biting, thereby adding to the initial 
inflammation and producing a certain 
amount of hemorrhage as the scabs 
are rubbed off and sores form. The 
serum and sores afford lodging and 
favorable conditions for bacteria and 
become infected. The skin reacts to 
the continued inflammation and_ be- 
comes thickened. 

The first symptom noticed as a rule 
is the itching, manifested by a disposi- 
tion to rub and scratch. The wool is 
roughened and broken by the scratch- 
ing, and this condition suggests the 
possibility of scab. The sheep become 






































f restless and spend considerable time 
t biting and rubbing the affected spots, 
- finally losing the wool off large areas 
, and leaving scabby sores (fig. 7). The 


. time and energy spent in trying to alle- 
l yiate itching is time and energy lost 
l from feeding and growing, and this 
p fact shows itself in the poor condition 
; of scabby sheep. Ultimately many of 
: these sheep will die unless treated and 
, they are always so weakened as read- 
ily to fall victims to other diseases. 

. The diagnosis of this disease is best 
made by a capable veterinarian, as the 
: disease is too serious to warrant tak- 
. 








ing any chance on its spread. Itching, 
loss of wool, and other conditions pres- 
ent in scab may also be shown in the 
presence of lice, sheep ticks, true ticks, 
bearded seeds, cactus spines, eczema, 
wildfire, summer sores, rain rot, shear 
cuts, sunburn, and inflammation of 
the sebaceous glands; the effects of 
alkali dust may at times be mistaken 
for scab. 

Treatment—The only satisfactory 
treatment for scab is dipping.. Hand 
dressing will not suffice and permits 

j the spread of the disease while seem- 
ing to cure obviously affected areas. 
Animals must be dipped twice at in- 
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Fic. 7.—Seabby buck with entire hind quarters and flank affected. 
(The discolored area is due to dip stain from hand dressing.) 
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tervals of 10 to 14 days, preferably 
10, in warm dip. Ewes, bucks, and 
lambs should be dipped separately. 
Sheep must be held in the dip not 
less than two minutes; in the case of 
animals with advanced cases, espe- 
cially in the fine-wool sheep, they 
should be held three to five minutes 
the first time, unless the crusts and 
seabs are first broken up and soaked 
with dip. The lime-sulphur dip and 
the nicotin-and-sulphur dip are the 
two dips recegnized in official dipping 
for scabies. Protection from reinfec- 
tion appears to be afforded for 33 days 





(From Imes, 1916.) 


by the lime-sulphur dip and for 69 
days by the nicotin-and-sulphur dip. 
Prevention Open pasture that has 
been used by scabby sheep should be 
regarded as dangerous for a month or 
two, and buildings are regarded as 
suspicious for a year or more. Keep 
sheep away from old bedding grounds 
and other infected areas. As regards 
buildings, pens, etc., it is advisable to 
abandon them, burn them, or else clean 
and disinfect thoroughly if they are 
to be used after having had scabby 
sheep in them. Stray sheep should be 
looked on with suspicion and goats 
may carry scab mites for long periods, 


+? 


bi 


Farmers’ Bulletin 1330 


Fic. 8.—The spinose ear tick (Ofobius mégnini). 
of cow (about natural size). 8B, engorged larva 
tick (magnified five times).- D, partially engorged young tick (magnified five 
times). #, fully engorged young tick (magnified five times). F, adult female 
(magnified five times). G, adult male (magnified five times). (Irom Imes, 1918.) 


1, ear ticks and débris from ear 
(magnified five times). C, young 








Care must be used in purchasing sheep 
from areas where there has been any 
scab. 


OTHER VARIETIES OF SCAB 


Head scab and foot scab in sheep 
are relatively rare diseases caused by 
species of mites different from those 
causing common scab. The same 
methods of treatment may be used, 
but head scab may prove more diffi- 
eult to cure and four or five or more 
dippings, supplemented by local ap- 
plications of remedies, may be neces- 
sary. In cases of head scab the inter- 
yal between dippings should be short- 
ened to a week or even to five days. 


OTHER EXTERNAL PARASITES 


True ticks occasionally infest sheep, 
but in this country it is rare to find 
ticks present on sheep and we are 
fortunately free from ticks that habit- 
ually infest sheep. Among those that 


do occur on our sheep is the spinose 
This is particularly preva- 


ear tick.‘ 





Fic. 9.—Screw-worm fly, as seen from above. 
Much enlarged. (From Bishopp, Mitchell, 
and Parman, 1917.) 


lent in the Southwest. It enters the 
external canal of the ear and attaches 
there well below the hair line, suck- 
ing blood from the tender skin. The 
ticks enter the ear as 6-legged seed 
ticks, become engorged, grublike lar- 
ve, molt to form the 8-legged nymph, 
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which is covered with numerous small 
spines, and after months spent in the 
ear the nymphs crawl out, conceal 
themselves in dry protected places, 
transform into adult ticks, and mate 
(fig. 8). The female lays eggs which 
give rise to the 6-legged seed ticks 
and these in turn infest new hosts. 
Infested animals often have the ear 
canal plugged with wax and the ex- 





Fic. 10.—Screw-worm maggot, side view. 
Enlarged. (From Bishopp, Mitchell, and 
Parman, 1917.) 


cretions of the ticks. Such animals 
shake their heads or turn them from 
side to side. The ticks cause serious 
injury and occasionally death, espe- 
cially among horses and cattle. The 
best treatment is to clean the ear 
canal with a wire loop, using care not 
to injure tiie animal, and inject into 
the canal a mixture of 2 parts com- 
mercial pine tar and 1 part cottonseed 
oil. 

The screw worm’ is the name com- 
monly given to the maggot of a sort 
of blowfly especially prevalent in the 
Southwest. It is especially apt to 
infest sheep recently sheared, getting 
into the fresh cuts, and in the same 
way attack sheep and other animals 
that have been recently castrated, de- 
horned, or otherwise injured by hav- 
ing the skin broken. The fly (fig. 9) 
is larger than the house fly, dark 
bluish-green in color, with three black 
stripes on the back between the wings, 
and with a red or reddish-yellow 
coloring in the face. It deposits its 
eggs in carcasses or in wounds, in 
masses of from 40 to 250 eggs. In 
wounds these eggs hatch in three 
hours or less, giving rise to young 
maggots which burrow into the wound 
and grow rapidly during a period of 
4 or 5 days (fig. 10). They then leave 
the wound, burrow into the ground 
and form pupe. The adult fly 
emerges from the pupal case in 3 to 
14 days, the entire life cycle being 
1 to 4 weeks. 

The best treatment for an infested 
wound is to pour in chloroform or ben- 
zol, later remove the maggots, and 
apply a mixture of 3 parts pine-tar oil 
and 1 part furfural to prevent fresh at- 


*Otobius mégnini (Ornithodorous mégnini). For additional information see Farmers 


Bulletin 980 on “ The Spinose Ear Tick and Methods of Treating Infested Animals.” 


> Cochliomyia macellaria (Chrysomyia macellaria). t L ) 10 
Farmers’ Bulletin 857 on “ Screw-Worms and Other Maggots Affecting Animals, 


For additional information see 
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tacks. Probing and opening the bur- 
rows is regarded as inadvisable. When 
the wound is severe it is advisable to 
call in a veterinarian, as there is some- 
times serious danger from hemor- 
rhage and infection. Every year nu- 
merous animals die from screw-worm 
infestation. 

3y way of prevention it is essential 
that carcasses of animals dying from 
any cause should be promptly burned 
or otherwise disposed of so that flies 
ean not breed in them. If they are 
buried they should be buried in quick- 
lime and the entire carcass should be 
at least two feet under ground and 
the soil tightly packed. Shearing 
cuts and other injuries from accident 
or operations should be coated with 
pine tar to prevent flyblow. Flytraps 


are valuable as control measures. 
Sheep-wool maggots belonging to a 
species® are 


number of somewhat 





Fic. 11.—Grub in the head (@strus ovis). 
Above, normal position; below, grub 
turned on its back. (From Osborn, 1896, 
after Riley.) 


similar in habits to the screw-worm 
fly. Related flies have become a very 
serious pest to sheep in Australia. 
The flies deposit their eggs or young 
in the wool. Infested sheep are some- 
times treated by clipping the wool 
about infested parts and applying 
concentrated dip, chloroform, or mix- 
tures of turpentine and tar. It is 
also advised that lambing should oc- 
cur as early as possible and shearing 
be carried on before the warm 
weather sets in, to reduce the chance 
of infestation. The wool of sheep, 
especially those affected with diar- 
rhea, should be kept trimmed about 
the tail region to prevent flyblow at 
this place. A practice which has been 
found of considerable value in Aus- 
tralia consists in spraying the tail 
region of the sheep with 0.7 per cent 
solution of arsenious oxid just before 
lambing time. This can be done 
quickly and easily, is cheap, and af- 
fords considerable protection. The 


6 Phormia regina, Lucilia scricata, and others 


7 @strus ovis. 





prompt destruction of carcasses ig ag 
important in the control of these mag- 
gots as it is in the control of the 
screw worm. 


INTERNAL PARASITES 


The internal parasites include tape- 
worms, flukes, roundworms, and ag 


few other forms, such as the maggots. 


causing grub in the head, the tongte 
worm, and the one-celled forms, or 
Protozoa, these last being microscopic 
in size and of comparatively little 
known importance in the United 
States so far as sheep are concerned. 

The following discussion includes 
the more important of the numerous 
kinds of internal parasites that infest 
sheep. 

ARTHROPODS 


The arthropods include certain 
forms that live during a portion of 
their life as internal parasites of 
sheep, though most of the arthropod 
parasites of sheep are external para- 
sites. 

The arthropods are forms which 
possesss 6 or more leglike appendages, 
such as the insects, which, in a limited 
sense of the word, include those forms 
with 6 legs, the spiders and spiderlike 
forms, which as adults have § legs, 
and other forms having more than 8 
legs, some of them having a consider- 
able number. 

The life history of the arthropods 
varies so greatly in the case of dif- 
ferent forms that it is hardly possible 
to give a general statement covering 
it. 

GRUB IN THE HEAD" 


Location—The grubs occur in the nos- 
trils and in such communicating cavi- 
ties as the frontal sinus and the max- 
illary sinuses, cavities in the upper 
jawbone. 

Appearance.—The parasites appear as 
maggots which at first are less than 
2 mm. (one-twelfth of an inch) long. 
When fully developed in the sheep, 
they are usually over 2 cm. (four- 
fifths of an inch) long and 7 mm. 
(almost one-third of an inch) wide, 
though the grub may contract or ex- 
pand to a smaller or greater dimen- 
sion. There are 11 segments, rather 
flattened on the ventral (lower) sur- 
face and arched on the dorsal (upper) 
surface. The ventral surface is spiny, 
the dorsal smooth. At first the grubs 
are white, later they become yellow- 
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ish and darker, a band appearing on 
the dorsal side of the segments and 
finally becoming black (fig. 11). At 
the head end are two large hooks and 
at the tail end are two rounded 
breathing pores. 

Life history—-The adult fly (fig. 12), 
which looks something like an over- 
grown house fly, is active during the 
summer, usually in June and July. 
The female fly deposits a tiny grub on 
the edge of the sheep’s nostril. Sheep 
usually run when the fly attacks them 
or is seen by them, often becoming 
frantic and holding the nose in the 
dust or against other sheep. The at- 
tack occurs usually during the heat 
of the day, the fly being quiet in the 
early morning and late afternoon. 
The grub migrates up the nostrils by 
means of its hooks and spines, and 
may mike its way to the communicat- 
ing cavities... Occasional grubs fail to 
leave the sinuses in time and become 
too large to get through the apertures 
they entered; these die and usually 
become calcified. The grub in the si- 
nuses feeds and grows until it is ready 
to leave the sheep. Sometimes during 
the spring or summer, in temperate 
climates, the grubs leave the sheep 
and fall to the ground, into which 
they burrow a short distance. Their 
skin becomes hard and leathery and 
they lie quiescent for three weeks to 
two months, according to conditions of 
temperature and moisture. Finally 
the adult flies break out from the 
leathery envelopes within which they 
have undergone their transformation 
from the preceding stage, like a but- 
terfly in a chrysalis, crawl to the sur- 
face, and are ready to mate and then 
to deposit their young. 

Distribution—This parasite appears to 
be prevalent throughout the United 
States wherever sheep are kept. It is 
a common and troublesome pest, espe- 
cially in the South. 

Symptoms and lesions—As the grub 
crawls about in the nostrils the hooks 
and spines set up an irritation which 
is at first acute with a resultant flow 
of serum from the nose, resembling a 
“cold in the head.” Presently the 
nostrils show evidence of bacterial in- 
fection, the flow thickens and becomes 
discolored, presenting the picture 
called by the sheepmen “ snotty nose,” 
a pronounced catarrhal condition. 
The hooks and spines set up minute 
hemorrhages, which are visible on 
post-mortem examination as rows of 
blackened dots on the mucous lining 
of the nostrils and sinuses. One re- 
sult of this irritation and inflamma- 
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tion is a thickening of the mucous 
membrane, a condition which inter- 
feres with its normal function of 
smell and helps to close the breath- 
ing passages, which are already func- 
tioning improperly as a result of the 
thick, catarrhal secretions. As a con- 
sequence the sheep experiences diffi- 
culty in breathing, which tends to im- 
pair its general physical condition. 
Add to this the fact that the sinuses 
may become filled with purulent mat- 
ter and that the toxins from the puru- 
lent matter here and elsewhere are 
constantly absorbed and there is evi- 
dently present a condition which 
must weaken an animal. Further- 
more, the irritation due to the wan- 
dering of these spiny grubs over the 
sensitive mucous membrane of the 
nostrils prevents the sheep from rest- 
ing or devoting its full time and 
energy to feeding and growing. 
Though the characteristic symptom 
of grub in the head is the profuse 





Fig. 12.— Adult fly which causes grub in the 
head (@strus ovis). Enlarged. (From 
Bau.) 


discharge from the nose, the sheep 
show other evidences of the infection. 
They sneeze frequently and often 
show symptoms of difficult breath- 
ing. The eyes become inflamed, as 
would be expected in connection with 
an inflammation of the nostrils, the 
head is often carried low or may be 
moved about in a peculiar manner 
as though the sheep were trying to 
rid themselves of an obstruction in 
the head, the appetite is diminished, 
or at least the sheep eat less owing 
to distraction from pain and diffi- 
cult breathing, and in severe cases 
the animals may have convulsions 
and ultimately die. 

Treatment—The treatment for this 
condition is not very satisfactory and 
dependence should be placed on pre- 
ventive measures, which are, fortun- 
ately, of a comparatively simple sort 
and easily applied. One of the meas- 
ures which has been advocated in the 
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way of treatment is to put the sheep 
in an inclosure on hard ground or on 
a floor of some sort which has been 
sprinkled with lime, and to mill them 
around so as to stir up the lime and 
cause violent sneezing, in the hope of 
expelling the grubs in this manner. 
This may remove some grubs from 
their position in the nostrils, but it 
can have no effect on those in the 
sinuses and will by no means remove 
all those in the nostrils. Attempts 
have been made to kill or remove 
grubs by putting the sheep in a room 
with burning sulphur, some person 
remaining there as long as possible 
to test the strength of the fumes. 
This is dangerous to the sheep and the 
operator and can not be recommended, 
especially since it is not very suc- 
cessful. In the case of particularly 
valuable animals which are seriously 
affected, the sinuses may be opened 
with a trephine and the grubs ex- 
tracted with forceps. Sheep tolerate 
the operation well enough, but the 
operation is one that is suitable only 
for trained and skilled operators and 
should be done by a competent veteri- 
narian. If the sheep is not worth 
the cost of such an _ operation, it 
should be sent to the butcher before 
the progress of the disease has ren- 
dered the animal unfit for food. 

Prevention —Smearing the nose of the 
sheep with a preparation that will 
prevent the fly from depositing its 
larve successfully on the nostril has 
been found to be a very satisfactory 
preventive measure and is one that is 
extensively practiced. Various prepa- 
rations have been used, such as equal 
parts of tar and grease, of tar and 
fish oil, or of tar and whale oil; but 
the use of pine tar alone seems to 
be quite satisfactory. It is advisable 
to apply the tar by hand, at least the 
first time, and to make sure that it is 
applied liberally to the entire mar- 
gins of the nostrils. The application 
may be renewed by hand later, as 
often as necessary, or may be auto- 
matically renewed by using a salt 
lick consisting of a thick plank or 
split log in which holes, 2 inches in 
diameter, are bored, with salt placed 
in the holes and the edges of the holes 
heavily tarred, so that the sheep get 
the tar on their nostrils as they lick 
the salt. 

TAPEWORMS 


Adult tapeworms are usually com- 
posed of a head, armed with hooks 
and suckers as a rule (though those 
in the sheep’s intestines have no 


hooks), and a body consisting of q 
number of flat segments arranged in 
a chain. Adult tapeworms are usually 
found in the small intestines, but in 
some cases they may occur in the 
stomach, large intestines, or the ducts 
of the liver and pancreas. Tape- 
worms produce eggs of microscopic 
size which pass out in the feces and 
which on being swallowed by a suit- 
able host, usually of a sort different 
from the host of the adult tapeworm, 
give rise to an intermediate stage, or 
larva, which is usually more or less 
spherical or elliptical and composed of 
a tapeworm head and neck attached 
to a membrane, the membrane usually 
inclosing a clear fluid. In the case of 
many of the common tapeworms this 
form is called a bladderworm. It 
usually occurs in the body tissues, 
and when it is eaten by the host 
of the adult tapeworm the head of 
the tapeworm passes to the intestine 
and forms the adult worm by the ad- 
dition of segments back of the head. 
This tapeworm in turn produces eggs 
and the cycle is repeated. Thus, cer- 
tain tapeworms in the dog give rise 
to certain bladderworms in sheep, the 
tapeworm eggs in the feces of the dog 
being deposited on the pasture and 
picked up by sheep with the herbage 
that they eat. The dog in turn be- 
comes infested with tapeworms when 
it eats the bladderworms in the meat, 
brain, liver, entrails, or other parts 
of the sheep. 

Sheep may harbor adult tapeworms 
in the intestine and bladderworms in 
the body tissues. 


THE MONIEZIAS* 


Location—These tapeworms are found 
in the small intestines. 

Appearance.—The are whitish to yel- 
lowish in color and may attain a 
length, in some specimens, of several 
yards (see fig. 13). The individual 
segments of a worm are broader than 
long, and each segment contains at 
some period of its development a 
complete set of reproductive organs. 
The end segments are full of eggs, 
and these segments break off from the 
rest of the worm and pass out in the 
manure, where they are often found 
by the farmer and regarded as com- 
plete worms. The presence of these 
segments in the feces serves to diag- 
nose cases of infestation with the 
tapeworm. 

Life history.—The life history of these 
tapeworms is not known. Sheep are 
herbivorous animals and would only 


§ Moniezia expansa, M. trigonophora, and M. planissima. 
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by accident eat animals, such as in- 
sects, that might serve as interme- 
diate hosts. It is possible that the 
intermediate hosts are small animals, 
such as insects, that are taken in by 
the sheep on grass, but we have no 
evidence on this subject. 

Distribution—These tapeworms are 
more or less common throughout the 
United States. Two of the forms (1. 
ezpansa and M. planissima) are also 
widely distributed outside the United 
States. 

Symptoms and lesions—When these 
worms are present in sheep in large 
numbers they cause obstruction of the 
intestine and intestinal irritation, with 
the result that they interfere with di- 
gestion and the sheep become tn- 
thrifty, weak, and emaciated; such 
sheep are unable to stand adverse con- 
ditions, such as bad weather or poor 
food, and die where sheep not so in- 
fested may survive. The digestive de- 
rangement is manifested by diarrhea 
as a rule. It is known that tape- 
worms often cause very marked and 
even severe nervous symptoms in man, 
and while such symptoms are more 
difficult to detect in sheep, there is 
every reason to suppose that they may 
occur. 

On post-mortem examination of af- 
fected sheep the tapeworms are found 
in the small intestine, often in large 
numbers. The sheep show no special 
indications of their presence other 
than poor condition, evidences of diar- 
rhea, and inflammation or catarrh of 
the intestines. 

Treatment.—Various treatments have 
been recommended. Among the reme- 
dies which have been used are the 
following: 

Kamala.—This drug has been given 
in doses of 1 dram to lambs. It causes 
diarrhea and lambs so treated may 
remain poor for some time in spite of 
abundant food and good conditions 
otherwise. 

Kousso.—This is said to have given 
good results in doses of 2 drams to 
lambs. 

Koussin.—This is reported as giving 
good results in 2-grain doses. It ex- 
pelled the tapeworms, and the animals 
remained in good spirits and improved 
in condition. 

Oleoresin of male fern.—This is 
given in doses of 1 dram and may be 
given with 2 to 4 ounces of castor oil. 

Areca nut.—This may be given to 
lambs in doses of 1 to 3 drams. It 
must be freshly ground shortly before 
being used, preferably the day it is 
used. 
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The copper-sulphate treatment for 
stemach worms, given on page 26, will 
rlso remove some tapeworms. 
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Fig. 13.—Tapeworm (Moniezia_  triyono 
phora). About natural size. (From 
Stiles, 1898.) 


In South Africa good results have 
been reported from the use of a mix- 
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ture containing 1 part of sodium 
arsenite (testing 80 per cent arseni- 
ous oxid) and 4 parts of copper 
sulphate. The total dose of the mix- 
ture is as follows: For animals 2 to 
4 months old, 180 milligrams; 4 to 6 
months old, 250 mg.; 6 to 10 months 
old, 375 mg.; 1 year old, 500 mg.; 2 
years old or older, 625 mg. This may 
be given as a powder. Remove food 
and water the afternoon before dosing ; 
dose the following morning; allow 
food that afternoon and food and 
water the next morning. The dose 
may be repeated the day after the 
first dose, in which case food is al- 
lowed the afternoon after the first 
dose, the animal is dosed the follow- 
ing morning and fed that afternoon, 
but no water is allowed from the 
afternoon preceding the first treat- 
ment until the morning following the 
second treatment. Owing to the poi- 
sonous nature of arsenic, it is best 
to test the treatment on a few sheep 
to be sure the dose is safe before dos- 
ing a flock, and the drugs should be 
kept out of reach of children and ani- 
mals. If the treatment is repeated at 
intervals of a month or more through 
warm weather, the single treatment 
should be used. 

The Oklahoma experiment station 
claims very good results from a solu- 
tion containing 1 per cent copper sul- 
phate and 1 per cent by weight of 
snuff or powdered tobacco. The to- 
bacco is steeped overnight and. the 
copper sulphate then added.. The dose 
is 50 ec. c (about 1% ounces) for 
lambs and twice this amount for full- 
grown sheep. 

Prevention No dependable preventive 
measures against these tapeworms can 
be recommended, owing to the fact 
that the life history is unknown. 


THE FRINGED TAPEWORM ° 


Location—This tapeworm is found in 
the small intestine, the gall ducts, gall 
bladder, and biliary canals of the 
liver, and in the duct of the pancreas. 

Appearance—These are whitish or 
yellowish tapeworms and may be a 
foot long (fig. 14), but are commonly 
shorter. They may be readily dis- 
tinguished from other tapeworms by 
the fact that each of the segments 
has a fringe on its posterior border. 
This fringe may be most easily seen 
when the segment is put into water, 
where the fringes can float out from 
the segment. Tapeworms found in 





the liver or pancreas will be this 


® Thysanosoma actinioides. 
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worm and not the Moniezias already 
described. 

Life history—As in the case of the 
Moniezias (and this is true of all the 
adult tapeworms of cattle, sheep, and 
horses), the life history is unknown, 
Presumably it has an intermediate 
Stage; perhaps in an insect or other 
small animal. 

Distribution—The fringed tapeworm 
is a parasite of western sheep and is 
found in the East probably only when 
the sheep have been shipped from the 
West. The infected range is probably 
confined to North Dakota, South Da- 
kota, Nebraska, Kansas, Oklahoma, 
and Texas, and the States west of 
them. The parasite apparently has 
found conditions most favorable 
among range sheep, and it seems to 
be losing ground with the breaking up 
of the big western sheep ranges and 
the substitution of small holdings of 
sheep. 

Symptoms and lesions ——The obstruction 
of the bile ducts and pancreatic ducts 
causes inflammation of these ducts 
and derangement of the liver. As a 
result there is an alteration in the 
secretions as regards amount and 
character, which impairs digestion 
and eauses a lack of thriftiness. This 
shows in lost flesh and poor quality 
of flesh and wool. Sheep weakened 
by fringed tapeworms may die from 
the parasitic infestation or from ina- 
bility to withstand other adverse con- 
ditions. Infested sheep are commonly 
hidebound and suffer from diarrhea. 

On post-mortem examination the 
tapeworms may be found in the intes- 
tine and in the liver and pancreas, 
and the ducts of these glands are 
usually found thickened when infested. 
In the spring of the year fringed tape- 
worms seem more likely to be found 
in the small intestine than at other 
seasons. 

Treatment.—No successful treatment 
is known for this parasite. Such 
treatments as have been attempted 
have failed, and all that can be ree- 
ommended at this time is careful 
nursing and good feeding. 

Prevention—As in the case of the 
Moniezias, the fact that we do not 
know the life history of this worm 
makes it impossible to give specific 
directions for preventing infestation. 


BLADDERWORMS 
THE THIN-NECKED BLADDERWORM ~ 


Location—The thin-necked bladder- 
worm is found in the abdominal cav- 





1” Cysticercus tenuicollis. 






































ity attached to the mesenteries or 

omenta or in the liver. 
Appearance.—The bladderworm looks 

like a sac full of a clear fluid, with a 





Fig. 14.—Fringed tapeworm (Thysanosoma 
actinioides). About naturalsize. (From 
Stiles, 1898.) 


white object, which is the head and 
neck, projecting into it from one end. 
It is usually about 1 inch in diameter, 
but may attain a long diameter of 
several inches. The bladderworm 





Parasites and Parasitic Diseases of Sheep 15 


proper is surrounded by a cyst, which 
is developed by the host animal as a 
protective measure against the para- 
site. When this cyst is broken the 
parasite usually rolls out and is seen 
to be a thin-walled structure. By 
careful manipulation the head and its 
rather long neck may be squeezed out 
at one end of the “ bladder” (fig. 15). 

Life history—If one of these bladder- 
worms is fed to a dog the cyst wall 
will digest, but the tapeworm head 
and neck will pass on to the small in- 
testine of the dog and begin to grow 
segments back of the neck. In this 
way it will form a tapeworm, one of 
the largest of the dog tapeworms ™ 
(fig. 16). This tapeworm attains a 
length of a yard or more, becoming 
mature and beginning to liberate egg- 
bearing segments in the course of 10 
or 12 weeks. When dogs infested with 
these tapeworms run over pastures 
used by sheep, they leave feces con- 





Fic. 15.—Thin-necked bladderworm (Cysti- 
cercus tenuicollis). Natural size. (From 
Stiles, 1898.) 


-aining tapeworm eggs on the pasture, 
and these eggs are spread by rain and 
washed on to the grass and into 
streams and puddles where the sheep 
drink. When the sheep get these eggs 
in food or water, the embryo escapes 
from its surrounding shell, makes its 
way to the liver of the sheep, and be- 
gins to develop. In time it slips out 
of the liver and becomes attached to 
the mesenteries or omenta. At first it 
is a bladder without a head, but later 
the head and neck develop, and it is 
then ready to infect any dog that 
eats it. 

Distribution—This parasite is quite 
generally distributed over the United 
States, but the indications are that 
the worm is becoming less common as 
a result of improvements in disposal 
of viscera and offal at slaughterhouses 
during the last 15 years. It is most 
likely to be present where sheep are 





4 Commonly called Tenia marginata, and more properly Tenia hydatigena. 
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associated with dogs, either when 
herded by them or where stray dogs 
are common, and where sheep are 
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Fic. 16.—Tapeworm (Tenia hydatigena) 
of dog, develo from thin-necked blad- 
derworm of sheep. About natural size. 

(From Stiles, 1898.) 
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slaughtered on farms or at small 
country slaughterhouses at which lit- 
tle care is exercised in disposing of 
the viscera and of diseased portions 
of carcasses. 

Symptoms and lesions.—Light infesta- 
tions with these bladderworms seem 
to do very little damage. Severe in- 
festations, such as a sheep would get 
by eating grass that had an entire seg- 
ment full of eggs on it, will make a 
sheep very sick and may kill it. Un- 
der these conditions sheep usually die 
at a rather early stage of the disease, 
and at a time when the embryos are 
wandering around in the liver, the im- 
mediate cause of death being hemor- 
rhage from the liver, or peritonitis. 
Post-mortem examination under these 
conditions would seldom be sufficiently 
minute to reveal the exact cause of the 
trouble, and it would seldom be charged 
to the account of this parasite. 

On post-mortem examination the 
bladderworms are usually readily ob- 
served in the mesenteries or omenta, 
or in earlier stages, in the liver. When 
the liver has just recently been in- 
vaded, the presence of the parasite is 
usually indicated by serpentine mark- 
ings showing the course of the wan- 
derings of the young worms. 

Treatment.—There is no treatment for 
infestation with the bladderworm in 
sheep. 

Dogs should be kept free from tape- 
worms of any sort, including the one 
responsible for this bladderworm in 
sheep. For removing these _ tape- 
worms, fast the dog from noon of one 
day until the following morning and 
then give one of the following treat- 
ments: 

Oleoresin of male fern.—The dose 
for dogs is 15 minims to 1 dram (a 
quarter of a teaspoonful to a tea- 
spoonful), according to size. This 
may be given in capsules and followed 
immediately by an ounce of castor oil. 

Areca nut.—This may be given in 
the same amounts as the oleoresin of 
male fern, and will usually not need a 
purgative, as areca itself is a purga- 
tive. If feces are not passed in the 
course of four or five hours, it is ad- 
visable to give castor oil or some other 
purgative. As noted previously, areca 
nut must be freshly ground to be effi- 
cacious. 

Arcoline hydrobromide—For large 
dogs, one-half grain; for dogs of mod- 
erate size, one-fourth grain; for small 
dogs, one-eighth grain. No purgative 
should be given, as this drug is itself 
purgative. 
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Kamala.—This may be given in 
doses of half a dram to 2 drams (a 
half teaspoonful to 2 teaspoonfuls). 
The powder may be given in sirup and 
will not need to be followed by a 
purgative, as ‘kamala itself is a purga- 
tive. As in the case of areca nut, if 
feces are not passed in four or five 
hours, castor oil or some other purga- 
tive should be given. 

Any tapeworms that are passed and 
the feces with them should be burned. 
On the farm this is easily done by 
using hay or straw for fuel. 

Prevention—This consists in prevent- 
ing dogs from eating uncooked meat, 
especially diseased and parasitized 
meat and viscera. Slaughterhouse 
refuse should be tanked and not left 
where dogs can have access to it. The 
use of the tank has apparently re- 
sulted in a diminution in the number 
of cases of this parasite in sheep and 
dogs, and the extension of this meas- 
ure will probabiy eradicate it in time. 
Dogs should be kept free from tape- 
worms by suitable remedies, whenever 
necessary, and it would be advisable 
to give such treatment as a routine 
procedure about four times a year 
where there is any chance of dogs’ 
eating infective material. Stray dogs 
should be kept off farms and sup- 
pressed by appropriate measures. 


SHEEP MEASLES ™ 


Location—Parasites known as sheep 
measles occur in muscles, including 
the heart, and intermuscular connec- 
tive tissue, and as degenerate cysts in 
the lungs, walls of the first and fourth 
stomachs, and the kidneys. 

Appearance.—This parasite occurs in 
the meat (measly mutton) as, oval 
cysts 3.5 to 9 mm. (one-seventh to one- 
third of an inch) long by 2 to 4 mm. 
(one-twelfth to one-sixth of an inch) 
wide. These cysts have a thin exter- 
nal membrane inclosing a clear fluid. 
On one side of the cyst is an opaque 
white object, which is the head and 
neck of a tapeworm (fig. 17). When 
degenerated the cysts appear as cheesy 
or hard nodules, the hardness being 
due to lime salts. 

Life history—The life history of this 
parasite is similar to that of the thin- 
necked bladderworm, the adult being 
a certain species of tapeworm of the 
dog (Tenia ovis). 

Distribution—In the United States 
this ~arasite appears to be most com- 
mon in the West, especially in Mon- 
tana, Idaho, Washington, Oregon, 


2 OCysticercus ovis. 


California, Colorado, and Nevada. It 
has been found abroad in England, 
France, Germany, Algeria, German 
Southwest Africa, New Zealand, and 
South America. 

Symptoms and lesions. — When sheep 
have but a few of these cysts no 
symptoms are likely to be observed, 
although it has been suggested that 
sheep measles may be responsible for 
the many stiff lambs found during 
spring and summer on the western 
sheep ranges. When many cysts are 
present sheep will become very sick, 
and if all the eggs from one segment 
are eaten by a sheep it is liable to 
die. On post-mortem examination the 
cysts are the principal thing observed, 
though in badly infested cases the 
meat may be watery and discolored. 


Fic. 17.—Sheep muscle showing measles 
(Cyetion es ovis). Naturalsize. (From 
Ransom, 1913.) 


Treatment and prevention—These are 
the same as for the thin-necked blad- 
derworm (pp. 16 and 17) and its adult 
tapeworm, 


THE GID PARASITE ™ 


Location—The gid parasite occurs in 
the brain or spinal cord. Degenerate 
worms that failed to reach the central 
nervous system may be found in mus- 
cles and other tissues. 

Appearance—This worm occurs as a 
large cyst or bladderworm, attaining 
the size of a hen’s egg or larger, and 
is composed of a thin membrane con- 
taining a rather large amount of 
fluid. On the bladder membrane are 
a number of small white objects about 
the size of a grain of wheat, project- 
ing, as a rule, into the bladder fluid 
(fig. 18). These are the tapeworm 


%Multiceps multiceps. Synonym, Cenurus cerebralis, 
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heads. » parasite of this sort is 
called a ccenurus. 

Life history—When such a bladder- 
worm, or ccenurus, is eaten by a dog 
or coyote the bladder membrane di- 
gests, releasing the attached tape- 
worm head. These heads then pass 
into the small intestine, where they 
form the adult tapeworm by the addi- 
tion of segments back of the head (fig. 


Fie, 18.—Gid parasite (Multiceps multiceps) from brain of sheep. 


an embryo, which is armed with six 
hooks. By means of these hooks the 
embryo cuts its way through the tis- 
sues of the sheep and into the blood 
stream. In the blood the embryos are 
carried to various tissues, but only 
those that reach the brain or spinal 
cord are able to attain the full larval 
development, the others dying and de- 
generating by the time they reach the 


Natural size. (From 


Hall, 1910.) 


19). Ordinarily the worm is fully 
grown and 2 or 3 feet long in the 
course of a month or two, though oc- 
casionally a longer period is required. 
The full-grown tapeworm produces 
minute eggs, which pass out in the 
feces of the dog on to the pasture or 
range. Under favorable conditions 
these eggs are taken in by sheep with 
contaminated food or water. The 
shell digests from the egg and releases 


size of a pea. Those that reach the 
central nervous system at first move 
about on or in the brain or spinal 
cord, forming curving channels. Ata 
suitable point the wandering ceases 
and the bladderworm grows and com- 
pletes its development in about seven 
or eight months, the sheep dying in 
nine months or earlier. 
Distribution—In the United States this 
parasite has been found chiefly in 











northern Montana, where it has been 
established since about 1890, possi- 
bly longer. There have also been 
outbreaks of gid in Arizona and in 
New York. Cases have been observed 
also in various localities to which 
sheep have been shipped from infested 
regions. Occasionally cases are im- 
ported from Europe. Outside the 
United States the disease is known 
to occur in England, Scotland, Ire- 
land, France, Germany, Austria, Hun- 
gary, Italy, Sardinia, Switzerland, 
Greece, Spain, Holland, Denmark, Ice- 
land, Shetland, Morocco, Cape Colony, 
Southwest Africa, South Australia, 
New Zealand, Argentina, Chile, and 
Canada. 

Symptoms and lesions.—At the time that 
the young worm gets to the brain 
there are usually slight symptoms of 
fever and restlessness, which are 
easily overlooked. If the sheep dies 
at this time, as a result of severe in- 
festation, an examination of the 
brain will show a number of curving 
channels on its surface. As a rule 
the symptoms of this stage abate and 
there is no further indication of the 
presence of the parasite until it has 
grown to the point where the heads 
form. This will take place about the 
seventh or eighth month after infec- 
tion. The head of the worm can be 
evaginated from the bottom of its 
tubular neck, just as a glove finger 
may be turned inside out, and this 
brings its hooks and suckers into con- 
tact with the brain. From this irri- 
tation and from the pressure of the 
growing bladderworm there arise the 
very striking symptoms indicative of 
gid. Affected sheep very commonly 
walk in a circle, turning toward the 
side corresponding to the affected por- 
tion of the brain when the parasite 
is on the surface of the cerebrum. 
When the parasite is located at an- 
other point the symptoms are somewhat 
different. In these cases sheep may 
walk with the head held high and 
may step high, or with the head held 
low and with a stumbling gait, or 
may show other odd symptoms in the 
way of unusual locomotion. Such 
animals gradually lose interest in 
food and water and finally cease eat- 
ing or drinking. In consequence they 
become very much emaciated. They 
may move about continuously or stop 
at times and gaze fixedly at nothing 
in particular. They are difficult or 
impossible to herd and tend to lag 
behind the flock or become lost. The 
head is often carried to one side and 
the animal may become blind or ap- 
pear to be blind, 
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Unless surgical treatment or acci- 
dent frees the sheep from its para- 
site, the animal will die, usually in 
the ninth month. When examined 
after death the brain or spinal cord 
will be found to have on or in it a 
bladderworm, or more than one, and 
an equal amount of brain or cord tis- 
sue will be found to have disappeared 
or been crowded aside by the growth 
of the cyst. The skull adjacent to the 
parasite is often softened or even ab- 
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Fic. 19.—Tapeworm stage of Multiceps mul- 
ticeps in dog. Actual size. (From Hall, 
1910.) 


sorbed to the point where it has a 
hole or several holes through it. ‘In 
the late stages sheep are so emaciated 
that the meat is unfit for food. 
Treatment.—The treatment for gid is 
surgical. This is satisfactory only 
when the cyst is on the surface of the 
brain. Operation may be performed 
with a trocar and cannula or with a 
trephine. In the trocar and cannula 
operation the wool is sheared over 
the affected area, as determined by 


the symptoms and by palpation to — 


find a soft spot or one where the 
sheep reacts violently to pressure, 
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Under local anesthesia the trocar and 
cannula are driven through the skull 
and the trocar withdrawn from the 
cannula. If the cyst is struck, a 
watery fluid will issue from the can- 
nula. This fluid is syringed out and 
the cannula withdrawn. Suitable 
cannulas are provided with a cleft 
to catch the bladder membrane and 
pull it out. If this fails, it is neces- 
sary to remove the membrane with 
forceps or by some other means. 
This operation, like operations gen- 
erally, should be conducted under 
aseptic conditions. The median line 
of the skull should be avoided. 

With the trephine outfit the wool is 
sheared over the proper area and 
under local anesthesia and aseptic 
conditions a V-shaped incision is made 
through the skin and the skin dis- 
sected back. A piece of skull is then 
cut out with a five-eighths-inch tre- 
phine and the hard membrane cover- 





Fic. 20.—Hog liver infested with hydatid 
(Echinococcus granulosus). Greatly re- 
duced. (From Stiles, 1898.) 


ing the brain is cut with bent scis- 
sors. The parasite will usually push 
out and may be grasped with forceps 
and removed. If it does not appear, 
it may be necessary to explore for it 
with the finger. After removing the 
parasite and controlling the hemor- 
rhage, the skin flap may be sewed 
back along one side of the tip of the 
V, and the wound covered with a 
pledget soaked in some antiseptic. 
The animal should be kept quiet in a 
dark shed for several days after op- 
eration. 

Some sheepmen cut the skull with a 
pocket knife or puncture the cyst 
with a knife. In such cases the sheep 
is apt to die of infection, even if the 
worm is removed. The operation for 
gid calls for care and should be per- 
formed by a competent veterinarian. 
If operation does not seem to be feasi- 
ble, it is advisable to kill giddy sheep 
for mutton or send them to market be- 


14 Hohinococcus granulosus. 
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fore they become emaciated and unfit 
for food. 

Prevention— The most important pre- 
ventive measure is to destroy the 
heads or at least the brains of giddy 
sheep. This may be done by burning. 
Where wood is scarce the skull may 
be split with an ax or a cleaver and 
the brain put on a forkful of hay or 
straw and burned. Where this is not 
feasible the brain may be removed 
from the skull, crushed, and covered 
with formaldehyde, turpentine, or a 
coal-tar or tobacco dip. The essential 
thing is to destroy the parasite and 
prevent dogs, coyotes, or other ani- 
mals from eating it. 

Another measure of importance is to 
keep dogs, especially sheep dogs, free 
from tapeworms. To this end it is ad- 
visable that they be given tapeworm 
treatment four times a year. For the 
treatments that may be used see page 
16. Measures against coyotes and 
other noxious wild animals are valu- 
able in controlling gid as well as in 
keeping down the destruction of stock. 
Stray dogs should be eliminated on 
the same grounds. 


THE HYDATID “ 


Location—The preferred sites of the 
hydatid parasite in sheep are the 
liver and lungs, but it may occur in 
practically any organ or tissue. 

Appearance.—The parasite occurs in 
sheep usually as a multiple bladder- 
worm, varying from the size of a nut 
to the size of a child’s head, some- 
times as a spherical object and some- 
times irregular in shape (fig. 20). It 
has a very thick, laminated bladder 
wall, and in the simplest form of the 
parasite this bladder contains a clear 
fluid and minute objects resembling 
grains of sand lying unattached in the 
fluid. These grains are brood capsules, 
and each of them contains a number 
of very small tapeworm heads. Some- 
times the bladderworm develops other 
bladderworms, attached or _ unat- 
tached, on the inside or outside. 

Life history—W hen the brood capsules 
from a hydatid are eaten by a dog, 
eat, or other suitable animal, each 
tapeworm head in the brood capsules 
develops into a tapeworm by the addi- 
tion of segments back of the head. 
This tapeworm is a very small one, 
less than half a centimeter (about 
one-fifth of an inch) long (fig. 21). 
As the hydatid may form thousands 
of such heads in its brood capsules, 
dogs may become infested with large 
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numbers of these worms on eating 
hydatids. The eggs produced by the 
adult tapeworms in the dog pass out 
in the feces. When taken in by a 
sheep or other animal the egg hatches 
and releases an embryo which makes 
its way to some suitable tissue and 
develops to the hydatid. This hy- 
datid may develop in man if an egg 
of the tapeworm is swallowed, and a 
large percentage of hydatid infesta- 
tions in man result in death. It is 
therefore a very dangerous parasite 
to human beings. 

Distribution—This parasite has been 
found at a number of places in the 
United States proper and in Alaska, 
as well as in other parts of the 
world. Oertain regions are found to 
send a large number of infected swine 
to the slaughterhouses, though its oc- 
currence in sheep is comparatively 
rare in the United States. Where it 
is locally prevalent, its abundance 
may be attributed to infected dogs 
which have probably become infected 
through carelessness in the disposal of 
diseased carcasses and viscera of 
slaughtered animals. Careless persons 
may feed diseased portions of car- 
easses to dogs or leave them where 
dogs will get at them and eat them. 

Symptoms and lesions—The symptoms 
in sheep affected with hydatid de- 
pend on the location of the parasite 
and its size, and so are very vari- 
able. Where the parasite is small or 
has room to develop without crowd- 
ing important organs, few symptoms 
may be noticed. On the other hand, 
the parasite may develop in such 
structures as the brain or heart and 
cause very marked symptoms and 
sudden death from pressure or rup- 
ture. As a rule, infestations will not 
be detected and correctly diagnosed 
during the life of a sheep and they 
will be found only on post-mortem. 
In such cases the large, thick-walled 
bladders are readily found. 

Treatment—The only treatment for 
this condition is surgical, and this is 
not apt to be feasible in sheep, even if 
the disease should be diagnosed ante 
mortem. 

Prevention.—The most important meas- 
ure in the way of prevention of this 
disease is the proper disposal of car- 
casses and portions of carcasses of 
animals dying on the farm or killed 
there or elsewhere. The “con- 
demned” tank at the modern slaugh- 
terhouse has been one of the great- 
est factors in destroying parasites of 
this sort, and the lack of an equally 
good arrangement at the small coun- 
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try slaughterhouse and on the farm is 
one of the important conditions which 
permit such parasites to persist. 
Where diseased viscera, such as livers 
infested with hydatid, are thrown out 
where dogs can get at them, para- 
sites of this kind are liable to be 
prevalent. The next measure of im- 
portance in controlling this disease is 
to keep dogs free from tapeworm by 
administration of tapeworm treat- 
ments four times a year. For these 
treatments, see page 16. Owing to the 
danger of persons’ acquiring hytadid 
disease and the serious nature of this 
disease in man, dogs known to har- 





Fic. 21.—Hydatid tapeworm (Echinococcus 
granulosus). Highly magnified. (From 
Stiles, 1898, after Leuckart.) 


bor this tapeworm should be killed 
and burned or buried deep in quick- 
lime. 

FLUKES 


Flukes are usually flat, leaflike 
animals, provided with suckers, but 
not segmented like the tapeworms. 
They occur in the adult stage in vari- 
ous locations, the stomach, intestines, 
liver, lungs, and blood vessels, and 
may occur in immature stages in such 
tissues as the muscles. The adult 
flukes produce eggs of microscopic 
size which pass out and hatch in 
water. The embryos released from 
the eggs infect snails in which they 
transform into a succession of larval 
Stages. The parasites finally escape 
from the snails and may penetrate the 
skin of the final host or may be swal- 
lowed, sometimes after encysting, in 
food or water. 

Sheep in certain localities in the 
United States, as well as in other 
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parts of the world, suffer considerably 
from fluke infestation. The common 
liver fluke and the large liver fluke 
occur in American sheep. 


THE COMMON LIVER FLUKE” 


Location.—These flukes are found usu- 
ally in the biliary canals and the 
ducts of the liver, though they may 
occur aS wandering parasites in the 
lungs and elsewhere. 

Appearance.—The common liver fluke 
is a flattened, leaflike, brown animal, 
usually about an inch long (fig. 22). 
There is a sucker at the anterior, or 
front, end, on a cone-shaped exten- 
sion, and just behind this is a ventral 
sucker. Through the skin or cuticula 
covering the animal one can see the 
branching intestine and the uterus 
filled with eggs. 

Life history—The eggs produced by 
the adult flukes pass out in the feces 
and on getting to water release a 


Fic. 22.—Common liver fluke (Fasciola he- 
oso8)) Natural size. (From Stiles, 


ciliated embryo. This embryo attacks 
certain species of snails and on en- 
tering the snail undergoes certain 
changes, which in time give rise to a 
form called a cercaria. This is like 
a small fluke provided with a tail by 
means of which it swims about. 
Finally it loses the tail and encysts. 
The encysted cercarie may float 
about on or in water or may be at- 
tached to grass blades or other vege- 
tation. When these are swallowed 
by sheep, or other suitable host ani- 
mals, the larval flukes escape in the 
digestive tract and bore their way 
through the intestinal walls to the 
body cavity. Here they wander over 
the surface of the viscera and the 
walls of the body cavity and as a 
rule finally perforate the capsule of 
the liver and reach the extremities 
of the biliary canals. A few go 
astray and perforate the diaphragm, 
getting into the lungs. In the liver 
the younger flukes grow and make 
their way down the zanals, the larger 
ones being found in the bile ducts, 
and begin again the life cycle with 
the formation and passage of eggs. 


The flukes may get to the liver by 
way of the blood stream. 

Distribution. —This parasite occurs over 
a large part of the world, where low, 
wet pastures and the presence of suit- 
able snails make it possible for it to 
exist. In the United States it occurs 
on the Atlantic and Pacific coasts in 
places, and along the Gulf of Mexico, 
In these regions it occurs in wet pas- 
tures, especially along rivers and trib- 
utary streams. The States in which 
the fluke is most prevalent are Wash- 
ington, Oregon, California, Texas, Ar- 
kansas, Louisiana, Alabama, and 
Florida. It is also prevalent in Porto 
Rico and Guam. 

Symptoms and lesions.—Sheep are likely 
to put on fat and seemingly improve 
in condition in the early stages of 
liver-fluke disease, usually in the 
summer and fall, aparently as a result 
of a stimulation of the functions of 
the liver. Later, however, they lose 
in condition. The skin and mucous 
membranes are paler and the animal 
is less lively. The animal feeds less 
and ruminates less. Edema appears 
as the composition of the blood is al- 
tered, and may be seen as swellings 
along the pendant portions of the 
body, for example, in the region un- 
der the jaw. During the winter the 
sheep becomes leaner, breathes rap- 
idly and feebly, and is dejected. A 
diarrhea is usually present at a late 
stage of the disease. 

Animals may die at any stage of the 
disease, but if they survive the attack 
the flukes leave the sheep in the 
spring and a part of the damage is 
repaired. Total recovery is hardly 
possible, as the liver is burdened with 
sear tissue in the areas where the 
flukes have been. The disease may 
be diagnosed from its symptoms, if 
one is familiar with it, but a safer 
diagnosis is based on the finding of 
the worm eggs in the sheep manure. 

For the purposes of the farmer and 
sheepman the surest diagnosis is made 
by killing a sick sheep and making a 
careful post-mortem examination. If 
the ducts of the liver are carefully 
slit and examined, the flukes will be 
found as dark, leaflike objects which, 
if watched a short time, will show 
movement. The liver may be washed 
in a plentiful supply of clear water 
as it is cut up, and the water exam- 
ined for the flukes that may wash out. 
The liver of infected sheep is softened 
and roughened, and may show chan- 
nels under its capsule. In old cases 
puckered scar areas are present. The 
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softening of the liver is what gives the 
name of “liver rot” to the disease. 
The biliary canals and gall ducts are 
much thickened and enlarged and 
often are marked by ridges on the sur- 
face of the liver. 

Treatment——-The two remedies which 
have been found satisfactory are male 
fern ind kamala. According to some 
writers, however, kamala is much less 
efficacious than male fern, 

Oleoresin of male fern is adminis- 
tered as follows: Give by mouth 3 to 
5 grams of the male fern (from *% of 
a teaspoonful to 14% teaspoonfuls), 
according to the size of the sheep, in 
10 c. ec. (2% teaspoonfuls) of a non- 
purgative oil, in the morning, two 
hours before feeding. Administer the 
treatment on two to five consecutive 
mornings. The male fern should con- 
tain 24 to 25 per cent of filicine and 
3.5 per cent of filicie acid. 

It has recently been 
Montgomerie, in Wales, that 1 ¢ «@ 
of carbon tetrachloride administered 
in capsule to a sheep will kill all the 
liver flukes present with the exception 
of the very small ones. This treat- 
ment has the advantage of being very 
cheap, simple, and safe, and does not 
have any bad effect on the sheep, so 
far as is known at present. Ap- 
parently one dose is sufficient, and 
the animals can be dosed effectively in 
the morning without special attention 
to fasting. The treatment deserves a 
trial in this country. 

It is advisable to have these drugs ad- 
ministered by a competent veterinarian. 

Prevention —The manure from infected 
sheep should not be put on pasture, 
especially on wet ground. Sheep 
should be kept off wet pasture in 
places where fluke is prevalent and 
swampy areas should be drained, 
filled, or fenced off. Dressings of lime 
and salt on pastures in June, July, 
and August have been recommended 
for killing the embryos and larve of 
the fluke and for killing and repelling 
snails. It is said that sheep never be- 
come infected with flukes on salt 
marshes. Infected sheep should be 
isolated and either treated for fluke 
or butchered before they have lost 
condition and become unfit for food. 
Where fluke is present in a flock, it 
is advisable to treat the flock at the 
beginning of winter after the danger 
of fresh infestation is past. Frogs, 
toads, and carp are useful in the con- 
trol of snails. Safe drinking supplies 
must be provided for sheep, as the in- 
fection may be water-borne. 
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The Oregon agricultural experiment 
station has recently recommended the 
addition of copper sulphate (blue- 
stone) to standing water or streams 
in pastures to destroy the snails which 
are the necessary intermediate hosts 
of liver flukes. After ascertain’ng the 
volume of standing or running water 
to be treated, add 1 ounce of copper 
sulphate to 7,800 gallons of water, or 
about one part of copper sulphate to 
one million parts of water. This will 
kill snails in 48 hours, but will not 
kill the Repeat this treatment 
in two or three months, after the eggs 
hatch. The solution is not injurious 
to the higher plants and animals or 
for bathing, drinking, or irrigation, 
but it may injure fish. 


eggs. 


fluke 


size. 
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THE LARGE LIVER FLUKE ™ 


Location.—The large liver fluke occurs 
in the liver, commonly lying in cysts 
which contain one to several flukes and 
a quantity of dark-colored fluid filled 
with débris. While these cysts may 
originate in a biliary canal, they ex- 
tend into the tissue, and the fluke is 
habitually found as a parasite in the 
liver substance in cysts and not as a 
parasite of the canals and ducts. 
Wandering flukes may be found in the 
lungs or elsewhere. 

Appearance—This is a large, thick 
species, which may attain a length of 
10 em. (4 inches) (fig. 23). The an- 
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terior, or front, Sucker is not carried 
on a distinct cone, as in the case of 
the common liver fluke, but in its 
general appearance otherwise it re- 
sembles an overgrown specimen of the 
common liver fluke. 

Life history—The life history of the 
large liver fluke has not yet been as- 
certained, but there is every reason to 
suppose that it is much the same as 
that of the common liver fluke, with 
snails of some sort, perhaps the same 
as those which carry the common liver 
fluke, as intermediate hosts. 

Distribution—North America appears 
to be the home of this fluke, although 
it has been transplanted elsewhere. 
In the United States it is most preva- 
lent near the Gulf of Mexico, espe- 
cially in Arkansas and along the 
coasts and river valleys of Texas. 
It also occurs along the west coast in 
both the United States and Canada 
and seems to have obtained a foot- 
hold at some inland points, as in part 
of Colorado. Cases are also reported 
from Wisconsin and New York. 

Symptoms and lesions—This parasite is 
much more common in cattle than in 
sheep. It seems to do rather little 
damage in cattle apart from rendering 
the livers unfit for use as food. In 
sheep, however, it may do considerable 
damage. Infected sheep lose condi- 
tion, but the appetite persists up to 
the time of death. Edema is present 
in the form of watery swellings of 
the dependent portions of the body. 
Abortions have been reported as prev- 
alent in a flock of infested sheep, 
though it is unsafe to associate this 
with the fluke without further evi- 
dence. 

On post-mortem examination the 
livers show the characteristic cysts 
or else dark-bluish scars where the 
flukes have been and where healing 
has taken place. The flukes appar- 
ently die in the liver instead of pass- 
ing out in the spring, as the common 
liver fluke does. The cysts take on 
the character of abscesses and may 
be present in the lungs and spleen 
as well as in the liver. Affected 
livers and other organs contain more 
or less coal-black pigment character- 
istic of the presence of this parasite. 
The worms may set up peritonitis, 
and the omentum may show black 
markings. 

Treatment—No treatment is known 
for this disease, though the use of 
oleoresin of male fern or kamala is 
indicated, as for the common liver 
fluke. 


Prevention—The same measures that 
are used in the case of the common 
liver fluke (see p. 35) are indicated 
here. As already noted, while we do 
not know the life history of this 
fluke, the probabilities are that the 
measures indicated will apply. 


ROUNDWORMS 


The parasitic roundworms or nema- 
todes are elongated, cylindrical, un- 
segmented worms. Some of them may 
be properly characterized as thread- 
like or hairlike. The body wall is 
usually rather transparent, and when 
the worms are examined with a mi- 
croscope the internal organs are 
readily seen, usually in the form of a 
number of tubes. The sexes are gen- 
erally separate and the males are 
usually smaller than the females. In 
general the females produce large 
numbers of eggs, though sometimes 
the eggs hatch in the body of the 
female and some roundworms pro- 
duce embryos without the previous 
formation of an egg with its yolk ma- 
terial and shell. 

Most of the roundworms of sheep 
reach the animal in which they develop 
to maturity through the direct swallow- 
ing of the eggs or young worms without 
passing through part of their develop- 
ment in some intermediate host, as 
the tapeworms do. In some cases the 
young worms that have hatched in 
the fields penetrate the skin of the 
host animal, entering the body in this 
way instead of by the mouth. Other 
worms have an intermediate host and 
undergo a certain development in this 
host before getting to the final host. 
The intermediate host harboring the 
larval worms may be eaten by the 
final host, thus infecting it through 
the digestive tract, or such interme- 
diate hosts as mosquitoes may infect 
the final host by biting it, the larval 
worms then penetrating the wounded 
skin. 

Even in the case of direct infection, 
when eggs or young worms are swal- 
lowed by the host animal, nematodes 
which develop to maturity in the in- 
testine may not go directly there and 
develop immediately. They may pass 
through the walls of the digestive 
tract and get to the blood stream, 
leave the blood stream for the air 
passages of the lungs, crawl up the 
windpipe, and then pass down the 
esophagus or gullet, and thus reach 
the intestine again, where they con- 
tinue their development to maturity. 
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THE STOMACH WORM ™ 


Location. This worm is a parasite of 
the fourth stomach. It may be found 
elsewhere in the digestive tract, but 
such occurrences are of little signifi- 
eance. 

Appearance—Stomach worms (fig. 24) 
are from one-half to 1% inches long 
and about as thick as an ordinary 
pin. The females are the larger and 
have a spiral striping. In the rear 
half of the body of the female there 
is a projecting portion, which may be 
seen on close examination. The 
smaller male may be distinguished by 
the fact that the posterior or tail end 
of the body is flattened and expanded. 

Life history—The eggs produced by 
the female worms pass out in the 
manure and hatch in a few hours 
under the most favorable conditions 
of warmth and moisture. Under less 
favorable conditions hatching may re- 
quire a number of days or even weeks. 
The embryo which leaves the egg 
undergoes further development until 
it becomes an ensheathed, infective 
larva. In this condition it is inclosed 
in a double skin and is very resistant. 
Whereas drying and low temperatures 
may kill the egg or embryo previous 
to this stage, the ensheathed larva 
can withstand severe cold and long 
periods of dryness. When the grass 
is wet with rain or dew, these larve 
crawl up the blades. Here they are 
swallowed by sheep as they graze. In 
the stomach the worms become mature 
in the course of two to three weeks, 
but do not begin to produce eggs in 
large numbers until about a month 
after they are taken in by the sheep. 

Distribution—The stomach worm oe- 
curs over almost the entire world, 
wherever there are sheep, cattle, or 
other suitable host animals. In the 
United States it is most plentiful in 
the South, where it is favored by 
abundance of warmth and moisture, 
but it is quite a common and serious 
pest in the Middle West and in low, 
wet areas throughout the entire coun- 
try. It is present in smaller num- 
bers and does less damage in the 
high, dry, and cool areas of the Rocky 
Mountain States. 

Symptoms and lesions.—The first things 
noticed about infested sheep are dull- 
ness and lack of thrift. Diarrhea may 
be present. Later, the more charac- 
teristic features of stomach-worm dis- 
ease become evident in the form of 
anemia and edema. The anemia is 
manifested in the paleness of the skin 
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and of the linings of the mouth and 
eyelids, and is due to the impoverish- 
ment of the blood from the bloodsuck- 
ing habit of the worms. The edema 
is manifested in a swelling of the pen- 
dant portions of the body, especially 
of the portion under the jaw, causing 
what is called “bottle jaw.” Sheep 
may become emaciated and finally die. 

If the fourth stomach of a sheep 
infested with stomach worms is 
opened (the fourth stomach is the one 
to which the upper end of the smail 


Fic. 24.—Stomach worms (Hemonchus con- 
tortus). Right figure, male; left, female. 
Magnified five times 


intestine attaches), the worms can 
usually be seen as wriggling red ob- 
jects. When the contents of the stom- 
ach are poured out many of the worms 
will usually remain attached to the 
lining of the stomach. A little care- 
ful washing will reveal the worms if 
they are covered by the stomach con- 
tents. Close investigation of the lin- 
ing of the fourth stomach will also 
reveal the pin-point punctures caused 
by the bites of the worms. There are 
usually a number of these for every 
worm, as the worm has the habit of 
attaching at one point for a time and 
then moving away and attaching at 
another point, leaving the old point of 
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attachment bleeding for some time. 
The carcass of a sheep seriously in- 
fested with stomach worms is liable 
to be emaciated and the meat pale. 
Treatment.—A satisfactory treatment 
for this disease is the use of a 1 per 
cent solution of copper sulphate in 
water. A dose which has been found 
satisfactory is 100 e@. c« (about 3 
ounces) tor yearlings and older sheep 
and half as much for lambs 3 months 





Fic. 25.—Dosing device for administering 
copper-sulphate solution 


old or older. To make this solution, 
dissolve one-fourth pound of copper 
sulphate in 1 pint of boiling water, 
then add cold water to make a total 
of 3 gallons of the solution. Porce- 
lain or enamel-ware receptacles should 
be used for the solution, as blue- 
stone (copper sulphate) will corrode 
metal. This amount will dose 100 
adult sheep, allowing 10 per cent 
waste. Use only clear blue crystals of 
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copper sulphate, discarding the pieces 
that have turned white. Crushing the 
crystals will hasten solution. In dos- 
ing, one may use a rubber tube with 
a funnel on one end and a piece of 
metal tube at the other. The metal 
tube is placed in the sheep’s mouth 
and the _ solution slowly poured 
through the funnel. If large numbers 
of sheep are to be treated, the appara- 
tus figured (fig. 25), or something 
similar to it, may be used. The cop- 
per-sulphate solution is fed from a 
high reservoir, by siphoning or by a 
tube or spigot near the _ bottom, 
through a rubber tube into an open 
graduated glass tube, which may be 
made from a large olive jar, and al- 
lowed to escape in measured doses 
through the other rubber tube to the 
metal tube in the sheep’s mouth. In- 
stead of an open graduated glass tube, 
a large bottle or jar may be used if a 
third tube is put in the jar, through 
the cork, one end being open to the 
outside und the other opening near 
the bottom of the inverted jar, to 
equalize air pressure. This is shown 
in Figure 25. The flow into and out of 
the glass tube is controlled by pinch- 
cocks, one person attending to this and 
one holding the metal tube in the 
sheep’s mouth. The sheep should re- 
main on all four legs, with the head 
held horizontally while it is being 
drenched, which decreases the danger 
of getting the drench into the lungs 
and killing the sheep. The solution 
should be allowed to flow slowly and 
the metal tube be moved about slightly 
in the mouth at the same time in 
order to keep the sheep swallowing. 
It is essential that the copper-sulphate 
solution be made up accurately, be 
given in suitable doses, and be admin- 
istered with care, and it is advisable 
to have a competent veterinarian give 
this treatment or the ones noted be- 
low in order to insure a maximum de- 
gree of safety. 

The sodium-arsenite and copper-sul- 
phate mixture and the copper-sulphate 
and tobacco solution, recommended 
for tapeworm, have also been recom- 
mended as effective against stomach 
worm (p. 14). 

Carbon tetrachlorid in doses of 5 
cubie centimeters (1.3 fluid drams) in 
an equal bulk of dry Epsom salt, given 
in a capsule, has been found to remove 
all stomach worms from sheep in ex- 
perimental tests. See remarks under 
“The nodular worm,” page 28. 

Prevention.—Preventive measures are 
based on the life history. We know 
that the disease is spread by eggs, 
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produced by the female worm, which 
escape in the manure on to the pas- 
tures. Infested sheep must be re- 
garded as a danger to young and un- 
infested sheep. The manure from the 
infested sheep is likewise dangerous. 
Consequently, young animals and un- 
infested sheep should be separated 
from older or infested animals and 
not exposed to contact with the ma- 
nure from these animals. Further- 
more, pastures which have been used 
by infested animals are dangerous to 
young animals and uninfested ones. 
When animals that have stomach 
worms, either in a light or heavy in- 
festation, are put On clean pasture, 
the eggs of the stomach worm will 
hatch on the ground and the infec- 
tive stage of the worm will be pres- 
ent on the grass in considerable num- 
bers in from 10 to 20 days, or even 
earlier in warm weather. The longer 
the sheep are on that pasture under 
ordinary weather conditions the more 
dangerous it will become from the 
increasing number of worms. ‘To pre- 
vent getting dangerous infestations, it 
is advisable that sheep be moved every 
two weeks to clean pasture. Inas- 
much as pastures probably remain in- 
fected for about a year after sheep, 
goats, or cattle are moved from them, 
the program of moving sheep to new 
pasture, where permanent pastures 
are used, is a rather difficult one and 
calls for more land than is usually 
available. Consequently a modifica- 
tion of this program is necessary. 

The first essential is to protect the 
lambs. Young animals are more sus- 
ceptible to parasitic infestation than 
older ones. They also suffer more 
from parasites when they are infected. 
Growth must be made during youth; 
it can not be made up in mature years. 
Parasites interfere seriously with 
growth and lead to the production of 
runts. Consequently the safest pas- 
ture should be furnished to the lambs, 
the older sheep taking the more dan- 
gerous pasture, where it is necessary 
for sheep to go back to old pasture 
within a year. It may be mentioned 
in passing that hillside pastures are 
likely to be safer than bottom land, 
as they benefit by the cleansing ac- 
tion of heavy rains and the following 
run-off, as well as holding less mois- 
ture, lack of moisture being very un- 
favorable to the worms. Rich bottom 
pastures, on the other hand, are the 
ones which are least likely to have 
an infection washed off and are likely 
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to have the eggs and larve from the 
hillsides above washed on to them. 
The more or less abundant moisture, 
moreover, is highly favorable to these 
worms. It is precisely these bottom 
pastures which are likely to be used 
for young animals, as they present the 
best growth of grass and are most at- 
tractive. 

In a plan of rotating pastures to 
keep down stomach worms, the sheep 
may be moved over cornfields, hay- 
fields, and stubble of various sorts. 
During freezing weather, the eggs 
and nonresistant early stages of the 
young worm on pasture diminish as 
they are killed by freezing, so that 
the pastures at this time, while still 
infected, do not become increasingly 
dangerous. Plowing is a means by 
which infestation may be controlled, 
the young worms being turned under 
and buried; apparently they do not 
get back to the surface in numbers 
sufficient to cause serious trouble. 
Such plowed land may be sown to 
forage crops and the sheep turned in 
on these crops with safety. When 
different kinds of stock are rotated on 
pastures, sheep may safely follow 
horses or swine, but not cattle or 
goats, as these latter also may be in- 
fected with stomach worms and a 
number of other worms common to 
sheep, goats, and cattle. 

At the Bureau of Animal Industry 
sheep farm at Vienna, Va., it has been 
found highly beneficial to dose sheep 
with copper-sulphate solution once 
every three or four weeks throughout 
the year, sheep thus treated showing 
no losses from stomach worms and 
making decided gains in wool and mut- 
ton over sheep kept under the same 
conditions but not treated. This ap- 
pears to be the best control measure 
for use in the case of sheep kept un- 
der the usual farm conditions. 


THE NODULAR WORM” 


Location—The adults of the nodular 
worm live in the large intestine of 
the sheep. The larval worms live in 
nodules in the wall of the large and 
small intestine, and occasionally make 
their way to the mesenteric lymph 
glands, the omentum, or the liver. 
The nodules are most numerous in the 
wall of the large intestine. 

Appearance.—The female worms at- 
tain a length of 15 mm. (about five- 
eighths inch), the males being a little 
shorter (fig. 26). Both sexes have a 


% Proteracrum columbianum, Synonym, Gisophagostomum columbianum, 
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characteristic solid white body. The 
head is bent over and forms a hook 
with the body. 

Life history—The details of the life 
history of this worm are not com- 
pletely known. The eggs from the 
female in the large intestine of the 
sheep are passed in the manure. The 
eggs hatch and the young worms un- 
dergo a certain amount of development 
on the pasture, becoming infective for 
sheep. When the young worms are first 
found in the sheep they are encysted in 
the wall of the intestine. These cysts 
commonly reach a considerable size and 
contain a necrotic material, usually 
yellowish or greenish in color, cheesy 
in consistence or often hard and al- 
most stonelike (fig. 27). After a time 


Fic. 26.—Nodular worm (Proteracrum co- 
lumbianum). Right figure, male; left, 
female. Magnified five times 


the larve leave these nodules and be- 
come adults in the lumen -of the large 
intestine. Usually larve can be found 
only in the smaller and more recent 
nodules. Those larve which get to 
the mesenteric lymph glands, the 
omentum, and the liver probably die 
in these places and never get back to 
the intestine to complete their de- 
velopment. 

Distribution —This parasite was origi- 
nally present in this country only in 
the Southern and Eastern States, but 
it has been spreading westward, prob- 
ably with infested sheep introduced 
into western localities for breeding 
purposes, and there is reason to fear 
that it will become generally distrib- 
uted over the country. It has become 
rather common in the Middle West, 


and is a serious pest in the North- 
eastern States. It is still uncommon 
in the Rocky Mountain States, and as 
yet has not been reported from a num- 
ber of these States. 

Symptoms and lesions——According to 
one investigator (Curtice) the symp- 
toms of this disease may be only those 
of general debility—a pale mucous lin- 
ing of the eyelids and mouth, emacia- 
tion, dry wool, ete. In severe cases 
diarrhea and emaciation may be ex- 
cessive. In some places sheep raising 
has been abandoned on account of the 
damage done by this worm. It is evi- 
dent that the injury due to numerous 
intestinal nodules, which prevent large 
areas of the intestine from function- 
ing properly in the work of secretion 
and absorption, which act as persist- 
ent irritants to the sensitive nervous 
system of the digestive tract, and 
which serve to supply poisonous mate- 
rial from worms, bacteria, and dead 
tissue to the adjacent absorbing tis- 
sues of the intestines, can not fail to 
have a bad effect on the host animal. 
The resultant loss can not be accu- 
rately stated, but it occurs in terms of 
meat, wool, decreased growth, and 
poorer quality of animals and from 
the fact that nodular intestines, or so- 
called “knotty guts,” are unfit for 
Sausage casings. 

The post-mortem lesions are easily 
seen, the principal ones being the 
nodules, which may be larger than a 
good-sized pea, on the walls of the 
large and small intestines, or in the 
mesenteric lymph glands, the omen- 
tum, or the liver. The nodules may 
be small, elevated objects, or may be 
larger and contain cheesy or limy mat- 
ter, white, greenish, or yellowish in 
color. These nodules are sometimes 
mistaken for lesions of tuberculosis, a 
rare disease in American sheep. 

Treatment.—As yet we have no satis- 
factory treatment for this disease. 
The larval worms in the nodules are 
beyond the reach of any remedies as 
yet known to us. Even the adult 
worms in the large intestine are diffi- 
cult to remove. There is some diffi- 
culty in getting a suitable drug past 
the four stomachs of a ruminant and 
into the large amount of food matter 
in the large intestine in sufficient 
strength to remove these worms. Ex- 
periments in the Bureau of Animal 
Industry have indicated that carbon 
tetrachlorid in doses of 5 cubic centi- 
meters (1.3 fluid drams), given in a 
capsule with an equal bulk of dry 
Epsom salt, repeated at intervals of 
four weeks, will in two or three months 
apparently remove all the nodular 
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worms present in a flock, but may re- 
move only a small percentage. Appar- 
ently treatment will also remove all 
the stomach worms and hookworms, 
as a rule, and will remove many of 
the thread-necked strongyles and re- 
lated worms, and all whipworms. The 
carbon-tetrachlorid treatment is new 
and requires further study to deter- 
mine the safety of the treatment. It 
is advisable to secure prompt purga- 
tion with carbon tetrachlorid. The 
treatment should be administered by 
a competent veterinarian. 
Prevention.—Pasture rotation, as given 
in the case of the stomach worm, is 
a valuable control measure. Dal- 
rymple found that he could practi- 
cally prevent the nodular worm infec- 
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of the lambs. If persisted in, these 
measures and pasture rotation should 
keep the infestation down to a point 
where it does little damage. 


THE SHEEP HOOKWORM “ 


Location—Hookworms of sheep are 
found in the small intestine. 

Appearance.—The female hookworm 
attains a length of 2.6 cm. (about 1 
inch), the male attaining a maximum 
length of 1.7 em (fig. 28). The worms 
are about one-half to three-fourths as 
thick as an ordinary pin. At the head 
end is a mouth capsule armed with 
teeth. The tail end of the male is 
expanded and flattened. 

Life history—The life history of the 
sheep hookworm has been investigated 





Fic. 27.—Sheep intestines showing lesions of nodular worm disease 


tion of lambs by raising them in bare 
lots, where there would be no tempta- 
tion to graze and where surroundings 
would be unfavorable for the develop- 
ment of the parasite. The ewes were 
let into these lots whenever neces- 
sary to nurse the lambs. The lambs 
were given other feed from raised 
racks and watered from _ raised 
troughs. The racks and troughs were 
protected from fecal contamination 
and the floor of the yard cleaned fre- 
quently to keep it free from litter and 
manure, thereby preventing the devel- 
opment of the eggs in the manure in 
the yards. As in most parasitic dis- 
eases, the young animals suffer more 
than older ones and measures must be 
directed especially to the protection 


* Buunostomum trigonocephalum. Synonym,Monodontus trigonocephalus. 


to some extent recently. It is about 
as follows: The eggs produced by the 
female worm in the intestine of the 
sheep pass out in the manure and 
hatch on the pasture... Under favor- 
able conditions of temperature and 
moisture the young worms develop 
through two molts to a resistant form 
capable of infecting sheep. Possibly 
part of the infection takes place by 
way of the skin, the larval worms 
boring through the skin of the lower 
part of the legs and making their 
way to the near-by blood vessels. In 
the blood the worms would be carried 
to the lungs, where they would escape 
from the blood and get into the air 
passages. Here they would make 
their way up the windpipe and then 
































4, 
ey 
» 
% 
J 
™ 
: os 
j 
% 
%65 
‘bp =? 
esa) % © 
i , 
Deny 
re * 
® ee 
aie > 
|e sy 
« :5. 
oe ae 
id = 
x 
2 
7 
= bi 
weet 
ae 
‘i 
ii 
+ se 
rhe 
wa it = 
ig qt we. 
oe a Sy 
4 as ey ." 
[‘_ _ 
: ap a 
ing 
ae 
_ a5 s 


30 


down the gullet into the stomach and 
intestine. When they reach the intes- 
tine they develop to adult worms and 
the two sexes mate. In addition to 
the possible entrance of larve through 
the skin, many of the infective larve 
on the pasture are undoubtedly swal- 
lowed by the sheep in food or water, 
but even in this case it is possible 
that the larvee make their way to the 
blood stream from the digestive tract 
and return by way of the lungs again 
before developing to maturity. 
Distribution —This parasite is common 
in sheep in the Southern States and 
has been found as far north as New 
York. Additional studies in various 
localities would doubtless show a 
wider distribution. It is apparently 


fairly common in Europe. 


(Bunostomum 
Female at left ; male at 
(From Ransom, 1911.) 


3} 28.—Sheep hookworm 
triyvonocephalum). 
right. Magnified, 


Symptoms and lesions.—The symptoms 
resulting from infestation with the 
sheep hookworm have not received 
much attention, but its habits are 
similar to those of the hookworm in 
man and in the dog, and these are 
known to cause very serious damage, 
so that chere can be little question as 
to the damage that hookworm may 
do in sheep. The worms are blood- 
suckers, with the habit of attaching 
for some time at one place and then 
moving to another, leaving the first 
puncture still bleeding. This bleeding 
persists for some time, as the result 
of a secretion from the mouth parts 
of the worm which has the power to 
dissolve the blood corpuscles and pre- 
vent clotting. 

With hookworms in general it is 
not uncommon to see 10 or 12 hemor- 
rhages associated with a single worm. 
This loss of blood results in its impov- 
erishment, as weil as in a net loss in 
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amount of blood present. This in turn 
causes a seepage of the thinned blood 
out of the blood vessels and into the 
tissues, causing watery swellings, or 
edema, of the pendant portions of the 
body, as well as an associated condi- 
tion, or dropsy, within the body, 
With the impoverishment of the blood 
the nutrition of the animal is im. 
paired—a very serious matter with 
young animals. We may safely infer 
that there is serious damage to the 
sheep’s nervous system, preventing its 
smooth functioning and making for 
poor animals and poor offspring, 

The things that may be looked for 
in connection with hookworm disease 
are paleness of the mucous lining of 
the eyelids and mouth, pale skin, dry 
wool, watery swellings undci 
and along the abdomen, and a gen- 
eral condition of unthriftiness. The 
condition is very similar to that found 
in stomach-worm disease, as the two 
worms affect the host animal in sub- 
stantially the same way. As it is 
usually vomplicated with stomach- 
worm disease, hookworm infestation is 
not apt to be recognized as a distinet 
disease. The only way to make a 
satisfactory diagnosis between the 
two conditions is by a post-mortem 
examination of the fourth stomach 
and the small intestine in order to 
ascertain which of the worms is pres- 
ent. In some both species of 
worms will be found and the results 
may be attributed to the mixed infes- 
tation. The lesions caused by the 
hookworm are red spots, or small 
hemorrhages, in the small intestine, 
while similar spots in the fourth 
stomach are caused by stomach 
worms. 

Treatment.—Oil of chenopodium 
(American wormseed oil) in doses of 
about 1 dram (1 teaspoonful) in about 
5 ounces of milk has been found ex- 
perimentally to remove about two- 
thirds of the hookworms present, and 
petroleum benzine (a high-grade gaso- 
line) has been found to remove about 
three-fourths of the worms when 
given in doses of a half ounce in milk. 
In view of the greater safety in the 
use of chenopodium, this remedy 
seems preferable. The copper-sulphate 
and tobacco solution recommended for 
tapeworms (p. 14) has also been rec- 
ommended for hookworms. This is 
probably the best treatment at present 
for general use. 

Carbon tetrachlorid in doses of 4 
to 30 eubic centimeters (3.75 to 8 
finid drams). in capsules or in 2 
eunces of caster ofl, has been found 
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to remove all the hookworms from in- 
fested sheep. See remarks under 
*The nodular worm,” page 28. 
Prevention —P asture-rotation methods, 
as outlined under the subject of stom- 
ach worms, will be found of great 
yalue in controlling sheep hookworms. 
Proper disposal of the manure, which 
carries the eggs of the worm, is also 
important. In view of the fact that 
this worm possibly enters the sheep 
through the skin of the legs as well 
as through the mouth while the ani- 
mal is grazing, boggy land and loose, 
wet, sandy soil may be looked on 
with suspicion as apt to convey the 
infection by bringing the larve in 
contact with the skin in mud or wet 
sand. 


THE THREAD-NECKED STRONGYLES ? 


Location—The thread-necked stron- 
gyles are found in the small intestine. 
Appearance.—These are reddish 
worms, the anterior portion more 


j 


af. 


Fig. 29.—'Thread-necked strongyle (Nema- 
todirus spathiyer). Male, greatly magni- 
fied, (From Ransom, 1911.) 


slender than the posterior. The head 
and the neck end are transversely 
striated. In N. spathiger the male 
worm attains a length of 1.5 em. (%5 
inch). The female attains a length 
of 2.3 cm. (about 1 inch). 

Life history—The eggs produced by 
the female worm pass out in the feces 


_— 


* Nematodirus filicollis, N. spathiger, etc, 


and an embryo develops in them. 
This worm molts twice in the shell, 
the skin that separates at the second 
molt, however, remaining on the larva. 
The Jarva hatches under the influ- 
ence of alternate moistening and dry- 


ing or of temperatures of 24° to 32° 


- 


Fic. 30.—Thread-necked strongyle (Nema- 
todirus spathiyger). Female, greatly mag- 
nified. (From Ransom, 1911.) 


C. (75° to 90° F.). Bike the stomach 
worm, the ensheathed larva then as- 
cends blades of grass under favorable 
conditions of temperature and moist- 
ure, and is taken in by sheep as they 
feed. These larvie are very resistant 
to cold and drying, and have also 
been found to live in water for over 
11 months. In the intestine of the 
sheep the larve develop to -adult 
worms, 

Distribution—At least one species of 
these worms (NV. spathiger) appears 
to be quite common in sheep in the 
United States. 

Symptoms and lesions—When present 
in small numbers it is unlikely that 
these worms do much damage, but 
sheep infested with large numbers 
have been found to be unthrifty. So 
far the only symptoms that may be 
attributed to them are those commonly 
associated with gastrointestinal para- 
sitism in general—those of malnutri- 
tion. No definite lesions have. yet 
been described for this worm. 

Treatment—The treatment for infes- 
tation with this worm has not yet 
been worked out. Carbon tetrachlorid 
in doses of 12 to 48 cubie centimeters 
(3.2 to 12.8 fluid drams) in 2 ounces 
of castor oil has been found very ef- 
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fective in a few cases in removing 
these worms and is the only drug 
which has been found of value. See 
remarks under “The nodular worm,” 
pages 28 and 29. 

Prevention—The same measures that 
are of value against stomach worms 





Fic. 31.—Whipworms (Trichuris ovis). Fe- 
male at left; male at right. Magnified. 
(From Curtice, 1890.) 


will probably be of value against the 
thread-necked worms. 


THE WHIPWORM ™ 


Lecation—The whipworm occurs in 
the large intestine, usually in the 
cecum, but rarely elsewhere in the 
digestive tract. 

Appearance.—The body of this worm 
is thick posteriorly and very slender 


2% Trichuris ovis. 








anteriorly, the anterior portion of the 
body being two or three times as 
long as the posterior portion, from 
which fact it receives the name of 
whipworm. The thick portion is com- 
parable to a whip handle and the thin 
portion to a whiplash (fig. 31). The 
male is 5 to 8 em. (2 inches to over 
3 inches) long, with the anterior por- 
tion of the body three times as long 
as the posterior portion. The male 
spicule is 5 to 6 mm. long, and has 
a long sheath, covered with spines 
and terminating in a bulbous enlarge- 
ment. The female is 5 to 7 cm. long, 
with the anterior portion of the body 
twice as long as the posterior por- 
tion. The eggs of the whipworms are 
characteristically lemon-shaped. 

Life history—So far as is known this 
worm has a simple life history. The 
ges produced by the adult worm pass 
out in the feces and an embryo de- 
velops in each egg under suitable 
conditions of temperature and moist- 
ure. When these eggs are swallowed 
by sheep the embryos develop to adult 
worms. 

Distribution—These worms are very 
common in sheep in the United States 
and many other countries. 

Symptoms and lesions—It has been 
found that whipworms in man set up 
a low-grade inflammation, with dis- 
tinct symptoms of discomfort and dis- 
tress. In animals, inflamed areas are 
quite commonly found where whip- 
worms attach. The head end of the 
worm is usually found sewed into the 
mucosa. Recent investigations indicate 
that the larval whipworm enters the 
mucosa by means of a piercing lancet 
in the mouth, the lancet being lost in 
later stages of development. There is 
likelihood of the lining of the intestine 
being infected by bacteria through the 
entrance of the worm, or of the bur- 
row becoming infected subsequently. 
Though there are no well-defined clin- 
ical symptoms for whipworm infesta- 
tion in sheep, it can not be doubted 
that the worms exert an injurious ef- 
fect, more pronounced when the 
worms are numerous. On _ post-mor- 
tem examination the thick posterior 
ends of the worms will be found in 
the lumen of the intestine, the ante- 
rior ends being in the mucosa. 

Treatment—Carbon tetrachlorid in 
doses of 12 to 48 cubic centimeters 
(3.2 to 12.8 fluid drams) in 2 ounces 
of castor oil has been found to remove 
30 to 90 per cent of the whipworms 
from sheep in experimental tests. See 
remarks under “The nodular worm,” 
pages 28 and 29, 
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Prevention.—Prevention of whipworm 
in sheep is a matter of sanitation and 
pasture rotation. The same measures 
that are useful in controlling stomach 
worm will be found of value in con- 
trolling whipworm. 


THE THREAD LUNGWORM e 


Location—The thread lungworm is 
found in the air passages, bronchi and 
pronchioles of the lungs. 

Appearance.—These are rather long 
worms, easily observed. They are 
white and the intestine shows as a 
dark hair line throughout the length 
of the worm (fig. 32). The male is 
8 to 8 em. (from more than 1 inch to 
more than 3 inches) long. The female 
is 5 to 10 cm. (2 to 4 inches) long, 
with a straight, conical tail. The eggs 
contain an embryo when they leave 
the body of the mother worm. 

Life history —The eggs deposited by the 
female hatch in the lung of the host 
animal, probably in the course of 24 
hours, and larvee are expelled in cough 
ing, or swallowed and passed in the 
feces. The newly hatched larva has a 
rounded head and a rather blunt tail. 
It molts twice in the course of the 
next few days, the time varying with 
temperature and moisture, and, under 
ordinary circumstances, is infective 
within 10 days. This larva then climbs 
up grass blades, when they are wet and 
the weather is warm, as do the larvie 
of the stomach worm and _ thread- 
necked worm, and here it is taken in 
by grazing sheep and makes its way 
to the lungs. In the course of a month 
the sheep begins to show symptoms of 
lungworm, and in about five weeks 
embryos appear in the manure. 

Distribution—These worms are widely 
distributed over the world and are 
comparatively common in the United 
States, especially in the South and 
where there is plenty of moisture and 
warmth. 

Symptoms and lesions.—The worms and 
their eggs and larve set up an irri- 
tation of the lung tissue at the point 
where they are located, causing in- 
flammation and a catarrhal condition, 
the latter manifested in the produc- 
tion of a frothy mucus, sometimes con- 
taining traces of blood. Bacterial in- 
fection of the weakened lung tissue 
may follow, and the lungs may show 
pus and consolidated areas. Usually 
the latter conditions are not present. 
The symptom first noted is a husky 
cough, and if the invasion is extensive 
this may be followed by difficulty in 
breathing. If left alone some animals 


Fic. 32.—Thread lungworms (Dictyocaulus 
filaria). Male at right; female at left. 
Highly magnified. (From Curtice, 1890.) 
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= Dictyocaulus filaria. Synonym, Strongylus filaria. 
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are liable to die of weakness or suf- 
focation. The disease may be diag- 
nosed from the clinical symptoms by 
an experienced veterinarian or stock- 
man who is familiar with it; the diag- 
nosis may be confirmed by a micro- 
scopic examination of the feces or of 
the saliva from the back of the tongue, 
though occasionally one may not find’ 


Fic. 33.—Hair lungworm (Synthetocaulus 
rufescens). Tail of male, viewed from 
side. Magnified. (From Railliet, 1893.) 


larve, especially in recent infections. 
On post-mortem the lungs show in- 
flamed patches, and the worms can be 
found in the air passages. There is 
usually a diarrhea. 

Treatment.—Most of the treatments by 
intratracheal injections that have 
been used for lungworm disease of 
cattle are not very satisfactory and 
are rather dangerous to sheep. A 
treatment which has been used on a 
large number of animals with reports 
of satisfactory results consists in in- 
jecting chloroform in 3 ec. ¢. doses 
(about three-fourths of a teaspoonful) 
into the nostrils of the sheep by means 
of a medicine dropper, the head of the 
sheep being tilted back. The nostrils 
of the sheep are then held with the 
fingers until the animal is somewhat 
groggy. This treatment may be re- 
peated at intervals of three to five 
days, if necessary, for a total of not 
more than three doses. It is recom- 
mended that a dose of Epsom or 
Glauber salt be given two hours after 
the treatment. 

Nursing treatment appears to be the 
safest and most satisfactory treatment 


in most cases. Sheep should be taken 
off wet pasture and placed on high, 
dry pasture or put up and fed dry 
feed. A safe supply of drinking water 
and plenty of good feed are of value 
in tiding the sheep over the critical 
stages of the disease and allowing the 
worms to die out. 

Prevention—The same general rules 
that apply in the case of the stomach 
worm apply here. Sanitation and 
pasture rotation, isolation of infested 
animals, and special precautions in 
regard to the pasturing and watering 
of lambs and young animals are all 
measures of value. 


Fig. 34.—Hair lungworm (Synthetocaulus 
rufescens). Tail of female, viewed from 
side. Magnified. (From Curtice, 1890.) 


THE HAIR LUNGWORM * 


Location.—These worms occur in the 
small bronchioles and in the lung 
tissue. 

Appearance—Hair lungworms (figs. 
33 and 34) are much smaller than the 
thread lungworms. The body has @ 
characteristic brownish-red color, due 
to the color of the intestine. The 
male is 1.8 to 2.8 em. (about two- 


23 Synthetocaulus rufescens. Synonym, Strongylus rufescens. 
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thirds inch to a little more than 1 
inch) long and terminates at the tail 
in a corneus are, followed by the 
small bursa (fig. 383). The female is 
25 to 3.5 em. (1 to 1.4 inches) long, 
with « moderately pointed tail. 

Life history—The life history of the 
hair lungworm has not yet been 
worked out, but it is probably similar 
to that of the thread lungworm. 

Distribution—The parasite is widely 
distributed and has been found to be 
fairly common in the United States. 
It is perhaps less common than the 
previous species or is possibly found 
less often because it is smaller. 

Symptoms and lesions—Tliese worms 
occasion various forms ‘of verminous 
pneumonia. The adult worms cause 
a lobular pneumonia; the eggs and 
larve cause a diffuse pneumonia, or 
when aggregated in the pneumonic 
areas may cause a pheumonia with 
areas resembling tubercles. These 
areas show as grayish-yellow tumors, 
which may attain a diameter rang- 
ing from a few millimeters to 2 centi- 
meters (four-fifths of an inch). Care- 
ful post-mortem examination of these 
pheumonie areas will disclose the red- 
dish worms, and the eggs and larve 
may be found by microscopic exami- 
nation of such tissue. The weakened 
tissues afford lodging for disease-pro- 
ducing bacteria, sometimes leading to 
pus formation, in which case the evil 
effects are considerably increased. 
Sheep will survive an infection with 
worms which prevents only a small 
amount of lung tissue from function- 
ing, but heavy infections reduce the 
amount of living tissue available for 
breathing to an extent that often 
proves fatal, and bacterial complica- 
tions add to this and to the toxic ma- 


terial which is absorbed to the injury 
of the animal. 

Treatment.—We have little evidence 
in regard to a satisfactory treatment 
for this worm, but the nursing treat- 
ment given for the preceding species 
would probably be the best procedure. 

Prevention.—The preventive measures 
outlined for the thread lungworm ap- 
ply here. 

OTHER INTERNAL PARASITES 


Various other kinds of roundworms 
than those that have been mentioned 
infest sheep, and some of them at 
times are very injurious. The methods 
of prevention recommended for stom- 
ach worms, hookworms, and others in 
this buletin will help to protect sheep 
also from these other roundworms. 
There are also certain species of flukes, 
tapeworms, protozoa, and arthropods, 
other than those discussed here, which 
are omitted because they ure relatively 
less important, so far as we are aware 
at present. 

OVERSTOCKING 

The avoidance of overstocking ap- 
pears to be a matter of major impor- 
tance in the prevention of parasitism. 
The more sheep there are on a given 
area, the more manure and the more 
worm eggs and larvze there will be on 
any given area of the pasture or field 
and the greater will be the chances 
that the sheep will swallow the 
infective eggs or larve in feeding. 
Where livestock are concentrated on 
a small area the odds favor the worms 
and the infestations in the animals 
tend to build up to a dangerous po‘nt. 
Where livestock range over a rela- 
tively large area the odds come to lie 
against the worms and the infestation 
tends to decrease or die out. 
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HEEP PROBABLY SUFFER more from parasites 
than do any other kind of livestock. 


Most of our loss in sheep, mutton, and wool is 
from animal parasites, as sheep suffer compara- 
tively little from bacterial diseases. 


Lambs and young animals are most susceptible to 
parasites and suffer most from them. 


It is the sheepman’s business to prevent disease. 


When disease is present it is advisable to call in a 
competent veterinarian. 


Pasture rotation, use of forage crops, feeding from 
racks or bare floors, draining or filling swamps, and 
restraint of wandering dogs are measures of value 
in parasitic control. Permanent pastures perpetuate 
parasites! 


Parasite eggs pass in the manure, usually. The 
disposal of the manure determines the fate of these 
eggs. 


Parasitized animals usually do not have fever; 
they are unthrifty. This unthriftiness may have a 
fatal termination. 


Act promptly to ascertain the trouble when sheep 
become unthrifty. A post-mortem examination of 
one of the sick animals may disclose the trouble and 
save the others. 


This bulletin is a revision of and supersedes Farm- 
ers’ Bulletin 115Q, 


Issued April, 1923 
Revised February, 1928 
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SUSCEPTIBILITY OF SHEEP TO PARASITIC 
DISEASES 


parasites, probably suffering more 

severely from this cause than any 
other kind of livestock. The impor- 
tance of parasites and parasitic dis- 
eases of sheep is the more evident be- 
cause of the fact that sheep are but 
little subject to serious bacterial 
plagues or virus diseases. In this 
country sheep rarely have tuberculosis, 
which is one of the serious conditions 
in cattle and swine, and among sheep 
there is nothing comparable to the 
devastating outbreaks of hog cholera 
among swine. Occasionally a virulent 
strain of the bacillus producing lip- 
and-leg ulcer will spread under favor- 
able conditions and necessitate the 
treatment of entire flocks, or individ- 
ual sheep will die of pneumonia or 
other bacterial diseases, but the steady 
loss of sheep, mutton, and wool from 
disease in this country is due mostly 
to parasites. 

The damage from parasites is great- 
est as a rule among lambs and young 
animals. The young tissues seem less 
resistant and more intolerant of in- 
jury and the more sensitive nervous 
system breaks down more quickly un- 
der the influence of parasitic injury 


S ‘pera: are very liable to attack by 
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and poisoning from the excretions and 
secretions of parasites. It also seems 
to be fairly well established that in 
general young animals are more easily 
infected by parasites than older ones, 
although very old sheep sometimes ap- 
pear to acquire an increased suscep- 
tibility to infection. Hence it is im- 
portant in undertaking to prevent in- 
festation with parasites to pay espe- 
cial attention to the care and han- 
dling of lambs and yearlings. 


IMPORTANT PREVENTIVE MEASURES 


The use of measures intended to 
prevent sheep from becoming infested 
with parasites is especially the func- 
tion of the sheepman. When sheep 
become diseased, the niceties of diag- 
nosis and the administration of drugs 
are well within the province of the 
veterinarian. Errors in diagnosis by 
unskilled persons waste valuable time 
and lead to useless or injurious meas- 
ures. Drugs intended to kill para- 
sites are from the nature of things 
usually very potent, and are com- 
monly poisonous substances capable of 
doing much damage in the hands of 
unskilled or careless persons; there- 
fore, it is usually advisable to secure 
the services of a competent veteri- 
narian whenever there is an outbreak 
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of disease and a good veterinarian is 
available: In places where there are 
no qualified veterinarians available, 
the farmer or stockman must use his 
own judgment in determining whether 
he can recognize the trouble and ad- 
ministed the remedy. 

One of the most important preven- 
tive measures in keeping flocks free 
from parasites is based on the fact 
that many of the sheep parasites live 
in the digestive tract of the sheep or 
in organs in communication with the 
digestive tract, so that the eggs or 
young worms pass out in the manure 
and thus infect the pastures. The 
fact that sheep manure carries worm 
infestation is the basis of such pre- 
ventive measures as pasture rotation, 
rotation of different kinds of stock on 
the same pasture, feeding from racks 
or board floors, use of bare lots for 
nursing lambs, etc. : 

Another important preventive meas- 
ure is based on the fact that many 
parasites which do not get back to 
the sheep from a pasture infected with 
sheep manure are carried back to the 
sheep by dogs. The fact that the dog 
which feeds on uncooked sheep meat 
or viscera may become infested with 
worms that produce eggs which pass 
out on to the pastures and may then 
infect the sheep, is the reason for 
keeping sheep dogs and other dogs on 
the farm free from worms and re- 
lated parasites and for insisting that 
stray dogs must not wander over pas- 
tures and fields under penalty of be- 
ing shot. Another preventive measure 
is based on the fact that diseases like 
scab are transmitted by contact with 
infected animals and places, and clean 
flocks must be protected from unsafe 
contacts. 

In a general way, the presence of 
parasites may be suspected as the 
cause of disease where there is little 
or no fever, the animals losing condi- 
tion and becoming thin and commonly 
having a diarrhea or being consti- 
pated. Other features may be asso- 
ciated with certain parasites. Blood- 
sucking parasites produce anemia, the 
blood becoming thin and pale as a re- 
sult of having too few red blood cor- 
puscles for the amount of serum pres- 
ent. Often there is associated with 
this an edema, in which fluid accumu- 
lates in the pendant or lower portions 
of the body; this is especially promi- 
nent in stomach-worm infestation in 
sheep, the fluid accumulating under 
the lower jaw and. giving rise to the 
so-called “ bottle jaw.” 


In this connection, the advisability 
of finding out promptly the cause of 
the trouble when sheep become dis- 
eased should be emphasized. Curtice 
has stated the case as follows: 

The sheep owner who discovers weak- 
ness among his lambs should not wait 
until one of them dies before he endeavors 
to make a diagnosis, but should under- 
take to diagnose the disease in the earlier 
stages by sacrificing one or more of the 
worst affected, and thus gain time in 
treating and preventing the extension of 
the disease. By waiting for the disease 
to develop he allows the lambs to grow 
poorer and weaker, and when action is 
finally undertaken it is upon patients 
which are, in many cases, already too 
weak to stand vigorous treatment and 
which in no way profit by preventive 
measures as they should. 


EXTERNAL PARASITES 


External parasites are those which 
live on the exterior of another animal 
ealled the host animal, that is, on 
the skin or in the layers of the skin 
or in the hair follicles. Internal para- 
sites are those which live in the body 
tissues or cavities of the animal that 
serves as a host. 

The external parasites of sheep are 
all arthropods, or animals having 6 
or more legs, some of them being in- 
sects, which have 6 legs in the adult 
stage, others, such as mites and ticks, 
being more closely related to the spi- 
ders and possessing 8 legs in the adult 
stage. Some of these parasites spend 
their lives on the sheep; this is true 
of the scab mites and the lice. These 
are the important forms. Others, such 
as various kinds of biting flies, at- 
tack sheep occasionally but spend 
much of their lives off the sheep. 


LICE* 


Location.—Lice live on the skin of 
sheep, crawling about on the wool or 
hair from place to place and cling- 
ing to the wool fibers or hairs in feed- 
ing. The sucking body louse (Hema- 
topinus ovillus) is commonly found in 
colonies on various parts of the body, 
including the face. The foot louse 
(Linognathus pedalis) is usually 
found on the lower portions of the 
legs, below the true wool and in the 
short, coarse hair. The biting louse 
(Trichodectes ovis) occurs on various 
parts of the body. 

Appearance.—The sucking body louse 
has a head somewhat longer than 
the thorax (fig. 1). The abdominal 
segments bear two rows of long hairs. 
The male is 2.1 millimeters (about 
one-twelfth of an inch) long and the 


1 Hematopinys ovillus, Linognathus pedalis, Trichodectes ovis (=Tr. spherocephalus). 


















female is 2.8 mm. (about one-tenth 
of an inch) long. There is an incon- 
spicuous eye on each side of the head. 
The wool in the region attacked by 
this louse is usually discolored and 
eontains numerous brown particles, 
the fecal deposits of the lice. 

The foot louse has a short head, as 
wide as it is long, which merges into 
the thorax, with reddish oblique bands 
on each side (fig. 2). No eyes are 
present. The abdominal segments 
bear two rows of hairs, of which 
those at the lateral margin are longer 
than the others. The female is 2.2 
mm. (about one-twelfth of an inch) 
long and 1 mm. (one-twenty-fifth of 
an inch) wide; the male is broader 
and flatter. This is a sucking louse 
like the preceding species. 

The biting louse has a head that is 
wider than long, with a broad, round 
anterior end (fig. 3). The abdominal 
segments show a median dark line 
and have only a single row of hairs. 
The male is 14 mm. (about one- 





Noe 





Fig. 1.—Sucking body louse (Hamatopinus 
ovillus). Female, back view. Highly 
Magnified. (From Neumann, 1907.) 


twentieth of an inch) long and the 
female is- 1.6 mm. long. 

Life history —The eggs of the various 
Species of sheep lice are attached to 
the hair or wool in the sites cus- 
tomarily infested by the adult lice. 
The eggs of the sucking lice are said 
to hatch in 10 to 18 days; those of 
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the biting lice in 5 to 8 days ordina- 
rily, or 10 days in cold weather. 
Available evidence indicates that the 
young lice become mature and begin 
laying eggs in the course of about 
two weeks after hatching. The suck- 
ing lice, as the name implies, are 
bloodsuckers. The biting lice feed on 
the epithelial scales and other ma- 





Fic. 2. 





Sheep foot 
pedalis). 
larged. 


louse (Linognathus 
Adult female and egg, en 
(From Osborn, 1896.) 











terial on the surface of the skin. 
Lice usually cause little trouble in 
summer, but become more numerous 
and annoying in winter. 

Distribution Biting lice are rather 
common in the United States. The 
sucking body louse is fairly common 
on sheep-in the Southwest. The foot 
louse has been found on sheep in va- 
rious parts of the country. 

Symptoms and lesions——Lice, whether 
biting lice or sucking lice, cause itch- 
ing and irritation. This of itself inter- 
feres with nutrition, and affected ani- 
mals fail to fatten or keep in condi- 
tion as they should. Moreover, the 
itching leads to scratching, with a 
resultant loss of wool, and this scratch- 
ing adds more time lost from feeding 
to that lost from discomfort. Scratch- 
ing may also cause cuts and bruises. 
The loss of nervous energy and the 
interference with feeding and nutri- 
tion tend to stunt the growth of young 
animals, interfere with the fattening 
of the entire flock, and predispose to 
other diseases by lowering the vitality. 
Actual lesions in the form of sores are 
eaused where numerous biting lice 
cluster. The sucking lice abstract 
blood and lymph in considerable quan- 
tities where the lice are numerous. 
Finally, the excreta of the lice soil the 
wool, sometimes to a considerable ex- 
tent; this is particularly true of the 
sucking body louse. 
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Lice are readily found on infested 
animals by examining them carefully, 
preferably in direct sunlight. 

Treatment.—W here sheep are infested 
with biting lice only, sodium fiuorid 
may be applied in the form of a pow- 
der to get rid of them, a single appli- 
eation sufficing for this purpose. The 
powder is rubbed into the skin at a 
number of places or may be applied 
with a dust gun. It is of no value 
against sucking lice. Sodium fluorid 
should not be applied to mucous mem- 
branes, such as those of the mouth 
and anus. 

For sucking lice it is necessary to 
use a contact poison, and these poisons 
are also satisfactory for biting lice. 
In cold weather, where dipping is in- 
advisable, insect powders, composed 
largely of pyrethrum and naphthalene, 
may be used as a control measure and 
will serve to control the lice, but are 
not satisfactory in eradicating them. 


Fic, 3.—Sheep louse (Trichodectes ovis). 
feon male enlarged. (After Neumann, 


For dipping, the substances which 
have been found effective in field tests 
are coal-tar creosote, cresol, arsenical 
dip, and 0.07 per cent nicotin solution 
with 2 per cent flowers of sulphur. To 
eradicate lice it is usually necessary 
to dip at least twice, with an interval 
of 14 to 16 days between dippings, in 
order to kill the lice that hatch out 
after dipping, since these dips can not 
be depended upon to kill all the eggs 
or “nits.” Spraying is generally un- 
satisfactory as a method of applying 
dips to sheep, as it is too difficult to 
wet the wool. 

Sheep should be handled carefully, 
not roughly. Dip the bucks, ewes, and 
lambs separately. The sheep should 
be fed and watered from 3 to 6 hours 
before dipping, in order that they may 
not be hungry or thirsty and yet not 
gorged with food. In hot weather 
they should be cooled off before dip- 


ping, and when the nights are eold 
they should be dipped in time to dry 
off before night. Ten days should 
elapse after shearing before dipping, 
in order that cuts may heal, especially 
when arsenical dips are used. Be- 
eause of their extremely poisonous 
nature it is usually inadvisable to use 
arsenical dips in treating sheep. 

Prevention——To prevent infestation 
with lice it is essential that contact 
with lousy animals be prevented and 
that animals free from lice be kept out 
of sheds, pens, inclosures, or pastures 
where lousy stock has been present 
within three weeks. After the first 
dipping, sheep should be put on clean 
pastures or held in clean inclosures to 
allow time for any eggs to hatch and 
the lice to die, or else the sheds and 
lots should be thoroughly cleaned out 
and disinfected before using them. 
For this sort of disinfection the coal- 
tar dips in double the strength used 
for dipping are satisfactory. 


THE SHEEP TICK 2 


Location—The sheep tick occurs in 
the wool and on the skin. 

Appearance-—The sheep tick is not 
really a tick, but is a kind of wingless 
fly (fig. 4). It has 6 legs, whereas 
the full-grown true ticks have 8 legs. 
The mouth parts are very similar to 
those of other flies. These insects are 
reddish or gray-brown in color, and 
are about a quarter of an inch long 
on an average, and may therefore be 
easily distinguished from the lice. 
They are distinctly divided into head, 
thorax, and abdomen, which distin- 
guishes them from the true ticks, 
which are occasionally found on sheep, 
as these true ticks have the thorax 
and abdomen fused, with the head not 
conspicuously distinct. 

Life history—The egg of the sheep 
tick is not laid as such, but is retained 
in the body of the female until it de- 
velops into a larva or pupa, which 
occurs in about seven days. The pupa 
is then deposited by the tick and is 
attached to the wool of the sheep by 
a gluelike substance. When deposited 
it is covered with a soft, white mem- 
brane, which becomes brown and hard 
in about 12 hours. The pupx of the 
sheep tick are commonly called eggs. 
The young ticks emerge from the 
pupal stage in 19 to 24 days, the 
shorter time being in warm weather 
and the longer in cold weather. The 
tick is almost full grown when it 
leaves the pupal case and it becomes 
mature in 3 to 4 days. After copula- 


2 Melophagus ovinus. For additional information see Farmers’ Bulletin 798 on “ The 


Sheep Tick.” 
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tion the female may deposit its first 
pupa in 8 to 10 days. 
Distribution—Sheep ticks are widely 
distributed over che world and- are 
common in the United States on both 
farms and ranges. Where dipping of 
range sheep for scab has been prac- 
ticeed it has kept down the sheep tick, 
but where it has ceased sheep ticks 


under certain conditions for almost 
this length of time. Usually pup» 
remain in the wool, but wool contain- 
ing pupe may be rubbed off or pulled 
off and young ticks hatching from such 
pups may afterwards get on sheep. 
If inclosures are to be be used for 
clean sheep within this period they 
should be thoroughly cleaned and the 


have become very prevalent. They 
are most common on coarse-wool and 
medium-wool sheep, and prefer the 
neck, breast, shoulders, belly, and 
thighs. 

Symptoms and lesions—The damage 
done by the sheep tick is of two kinds. 
It is a bloodsucker, thus causing great 
irritation, loss of blood, interference 
with feeding, and consequently poor 
nutrition and reduced vitality. It 
lives in the wool and lowers the value 
uf the wool by soiling it with the ex- 
ereta and with the pupal cases. The 
‘oss caused is in addition to the wool 
deterioration which results from the 
injury to the sheep itself. The ticks 
may be easily found on parting the 
wool, Their presence may be sus- 
pected when sheep bite, scratch, or 
tub, and show a ragged fleece as a 
result. 

Treatment—The treatment for ticks 
is dipping. The coal-tar creosote, 
cresol, nicotin, and the lime-sulphur- 


litter and manure disposed of in such 
a way that sheep can not come into 


Fic. 5.—Sheep-scab mite (Psoreptes com- 
munis ovis), Female. Back view, greatly 
enlarged. (After Salmon and _ Stiles, 
1898.) 


contact with them until after the lapse 
of the 60-day period. A strong solution 
of coal-tar dip should also be used, 
but this can not be depended on to kill 
the pupx, though it is useful in kill- 
ing the ticks that might escape a clean- 
ing process. To disinfect stone or 
wire-fence corrals, brush or straw 
may be scattered over the surface of 
the ground and burned. Clean sheep 
must be kept away from contact with 
ticky sheep and care must be taken 
to see that goats or other animals do 
no convey ticks to the sheep. Even 
persons may occasionally carry ticks 
for a short time in their clothing, and 
this must be kept in mind at shearing 
time and whenever there is danger of 
infection from persons who travel 
from one flock of sheep to another. 


SHEEP-SCAB MITE * 
Lecation.—On the skin. 


Fic. 4.—Sheep tick (Melophaygus ovinus), 
we female, enlarged. (From Imes, 


arsenic dips are all, satisfactory, but 
dips containing arsenic are not de- 
sirable for sheep. Dip twice at a 24 
to 28-day interval. 

Prevention—All places which have 
been occupied by ticky sheep should 
be regarded as dangerous from this Appearance.—These parasites are very 
standpoint for a period of two months, small animals, called scab ‘nites (fig. 
as the pupe may retain their vitality 5). The male is only 0.5 mm. (one- 





* Psoroptes communis ovis. For additional information see Farmers’ Bulletin 713 on 


* Shee Dp Seab.” 
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fiftieth of an inch) long and the fe- 
male 0.625 mm. (one-fortieth of an 
inch), but they may be seen with the 
naked eye as small white objects, 
especially when placed on a dark 
background. It is easier to see them 
when they are warmed, by sunlight 
or otherwise, on such a background, 
as they may then be seen in motion. 
The full-grown mites have 4 pairs of 
legs and these legs have long hairs. 
In the female there is a so-called 
sucker on a jointed stalk on the tip 
of the first, second, and fourth pairs 
of legs, and in the male on the first, 
second, and third, the fourth pair in 
the male having a sucker which is 
not on a jointed stalk. 


at present it is largely a matter of 
cleaning up the relative small amount 
that is scattered about, an exceed. 
ingly difficult task, however, because 
of the scattered condition of the in- 
fection. The cooperation of individual 
owners in promptly reporting to local 
livestock sanitary authorities cases of 
scab or cases suggestive of scab is 
highly important in scab eradication, 

Symptoms and lesions—The scab mite 
pricks the skin and sucks the blood 
serum. The puncture becomes in- 
flamed, forming a small red spot with 
a slight exudation of serum. This 
serum forms the scab, from which the 
disease takes its pame (fig. 6). The 
watery part of the serum dries out, 


Fic. 6.—Characteristic scab lesion in early stages of the disease. (From Imes, 1916.) 


Life history—The female mite usu- 
ally deposits at least 15 eggs during 
her life, and may deposit 24. In 3 or 
4 days these hatch, the young mites 
beginning life with only 6 legs. In 
7 or 8 days these have become 8-legged 
mites, which mate and begin deposit- 
ing eggs in the course of the next 3 
or 4days. One investigator (Gerlach) 
has estimated that in 90 days this rate 
of reproduction under favorable cir- 
cumstances, beginning with a single 
impregnated female, would produce 
one and one-half million mites. 

Distribution—Scab was formerly 
widely distributed over the United 
States, being the greatest pest that 
sheepmen had to contend with. 
Quarantine and eradicative dippings 
have nearly cleaned it out of the 
greater part of this country, so that 


leaving a small crust for each bite, the 
total aggregate of these bites leading 
to the formation of considerable crusts 
or scabs. At the same time the bite of 
the mite causes itching, and this in 
turn leads to scratching, rubbing, and 
biting, thereby adding to the initial 
inflammation and producing a certain 
amount of hemorrhage as the scabs 
are rubbed off and sores form. The 
serum and sores afford lodging and 
favorable conditions for bacteria and 
become infected. The skin reacts to 
the continued inflammation and be- 


‘comes thickerfed. 


The first symptom noticed as a rule 
is the itching, manifested by a disposi- 
tion to rub and scratch. The wool is 
roughened and broken by the scratch- 
ing, and this condition suggests the 
possibility of scab. The sheep become 
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restless and spend considerable time 
biting and rubbing the affected spots, 
finally losing the wool off large areas 
and leaving scabby sores (fig. 7). The 
time and energy spent in trying to alle- 
yiate itching is time and energy lost 
from feeding and growing, and this 
fact shows itself in the poor condition 
of scabby sheep. Ultimately many of 
these sheep will die unless treated and 
they are always so weakened as read- 
ily to fall victims to other diseases. 
The diagnosis of this disease is best 
made by a capable veterinarian, as the 
disease is too serious to warrant tak- 


Fic. a buck with entire hind quarters and flank affected. 
(The discolored area is due to dip stain from hand dressing.) 


ing any chance on its spread. Itching, 
loss of wool, and other conditions pres- 
ent in scab may also be shown in the 
presence of lice, sheep ticks, true ticks, 
bearded seeds, cactus spines, eczema, 
wildfire, summer sores, rain rot, shear 
cuts, sunburn, and inflammation of 
the sebaceous glands; the effects of 
alkali dust may at times be mistaken 
for scab. 

Treatment—The only satisfactory 
treatment for scab is dipping. Hand 
dressing will not suffice and permits 
the spread of the disease while seem- 
ing to cure obviously affected areas. 
Animals must be dipped twice at in- 


7101°—28——2 


tervals of 10 to 14 days, preferably 
10, in warm dip. Ewes, bucks, and 
lambs should be dipped separately. 
Sheep must be held in the dip not 
less than two minutes; in the case of 
animals with advanced cases, espe- 
cially in the fine-wool sheep, they 
should be held three to five minutes 
the first time, unless the crusts and 
scabs are first broken up and soaked 
with dip. The lime-sulphur dip and 
the nicotin-and-sulphur dip are the 
two dips recognized in official dipping 
for seabies. Protection from reinfec- 
tion appears to be afforded for 33 days 


(From Imes, 1916.) 


by the lime-sulphur dip and for 69 
days by the nicotin-and-sulphur dip. 
Preyention—Open pasture that has 
been used by scabby sheep should be 
regarded as dangerous for a month or 
two, and buildings are regarded as 
suspicious for a year or more. Keep 
sheep away from old bedding grounds 
and other infected areas. As regards 
buildings, pens, etc., it is advisable to 
abandon them, burn them, or else clean 
and disinfect thoroughly if they are 
to be used after having had scabby 
sheep in them. Stray sheep should be 
looked on with suspicion and goats 
may carry scab mites for long periods, 
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Fic. 8.—The spinose ear tick (Otobius mégnini). A, ear ticks and débris from ear 
of cow (about natural size). B, engorged larva (magnified five times). C, young 
tick (magnified five times). D, partially engorged young tick (magnified five 
times). #H, fully engorged young tick (magnified five times). F, adult female 
(magnified five times), , adult male (magnified five times). (From Imes, 1918.) 
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Care must be used in purchasing sheep 
from areas where there has been any 
seab. 
OTHER VARIETIES OF SCAB 
Head scab and foot scab in sheep 
are relatively rare diseases caused by 
species of mites different from those 
causing common scab. The same 
methods of treatment may be used, 
put head scab may prove more diffi- 
ealt to cure and four or five or more 
dippings, supplemented by local ap- 
plications of remedies, may be neces- 
sary. In cases of head scab the inter- 
val between dippings should be short- 
ened to a week or even to five days. 


OTHER EXTERNAL PARASITES 


True ticks occasionally infest sheep, 
but in this country it is rare to find 
ticks present on sheep and we are 
fortunately free from ticks that habit- 
ually infest sheep. Among those that 
do occur on our sheep is the spinose 
ear tick. This is particularly prevs- 


Fic, 9.—Serew-worm fly, as seen from above. 
Much enlarged. (From Bishopp, Mitchel), 
and Parman, 1917.) 


lent in the Southwest. It enters the 
external canal of the ear and attaches 
there well below the hair line, suck- 
ing blood from the tender skin. The 
ticks enter the ear as 6-legged seed 
ticks, become engorged, grublike lar- 
ve, molt to form the 8-legged nymph, 


which is covered with numerous small 
spines, and after months spent in the 
ear the nymphs crawl out, conceal 
themselves in dry protected places, 
transform into adult ticks, and mate 
(fig. 8). The female lays eggs which 
give rise to the 6-legged seed ticks 
and these in turn infest new hosts. 
Infested animals often have the ear 
canal plugged with wax and the ex- 


Fic. 10.—Screw-worm maggot, side view. 
Enlarged. (From Bishopp, Mitchell, and 
Parman, 1917.) 


cretions of the ticks. Such animals 
shake their heads or turn them from 
side to side. The ticks cause serious 
injury and cccasionally death, espe- 
cially among horses and cattle. The 
best treatment is to clean the ear 
canal with a wire loop, using care not 
to injure tiie animal, and inject into 
the canal a mixture of 2 parts com- 
mercial pine tar and 1 part cottonseed 
oil. 

The screw worm’ is the name com- 
monly given to the maggot of a sort 
of blowfly especially prevalent in the 
Southwest. It is especially apt to 
infest sheep recently sheared, getting 
into the fresh cuts, and in the same 
way attack sheep and other animals 
that have been recently castrated, de- 
horned, or otherwise injured by hav- 
ing the skin broken. The fly (fig. 9) 
is larger than the house fly, dark 
bluish-green in color, with three black 
stripes on the back between the wings, 
and with a red or reddish-yellow 
coloring in the face. It deposits its 
eggs in carcasses or in wounds, in 
masses of from 40 to 250 eggs. In 
wounds these eggs hatch in three 
hours or less, giving rise to young 
maggots which burrow into the wound 
and grow rapidly during a period of 
4 or 5 days (fig. 10). They then leave 
the wound, burrow into the ground 
and form pupe. The adult fly 
emerges from the pupal case in 3 to 
14 days, the entire life cycle being 
1 to 4 weeks. 

The best treatment for an infested 
wound is to pour in chloroform or ben- 
zol, later remove the maggots, and 
apply a mixture of 3 parts pine-tar oil 
and 1 part furfural to prevent fresh at- 


*Otobins mégnini (Ornithodorous mégnini). For additional information see Farmers’ 
Bulletin 980 on “ The Spinose Ear Tick and Methods of Treating Infested Animals. 


® Cochliomyia macellaria (Chrysomyia macellaria). 


For additional information see 


Farmers’ Bulletin 857 on “ Screw-Worms and Other Maggots Affecting Animals,” 
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tacks. Probing and opening the bur- 
rows is regarded as inadvisable. When 
the wound is severe it is advisable to 
call in a veterinarian, as there is some- 
times serious danger from hemor- 
rhage and infection. Every year nu- 
merous animals die from screw-worm 
infestation. 

By way of prevention it is essential 
that carcasses of animals dying from 
any cause should be promptly burned 
or otherwise disposed of so that flies 
can not breed in them. If they are 
buried they should be buried in quick- 
lime and the entire carcass should be 
at least two feet under ground and 
the soil tightly packed. Shearing 
cuts and other injuries from accident 
or operations should be coated with 
pine tar to prevent flyblow. Flytraps 
are valuable as control measures. 

Sheep-wool maggots belonging to a 
number of species® are somewhat 


Above, normal position; below, grub 
turned on its back. (From Osborn, 1896, 
after Riley.) 


similar in habits to the screw-worm 
fly. Related flies have become a very 
serious pest to sheep in Australia. 
The flies deposit their eggs or young 
in the wool. Infested sheep are some- 
times treated by clipping the wool 
about infested parts and applying 
concentrated dip, chloroform, or mix- 
tures of turpentine and tar. It is 
also advised that lambing should oc- 
cur as early as possible and shearing 
be carried on before the warm 
weather sets in, to reduce the chance 
of infestation. The wool of sheep, 
especially those affected with diar- 
rhea, should be kept trimmed about 
the tail region to prevent flyblow at 
this place. A practice which has been 
found of considerable value in Aus- 
tralia consists in spraying the tail 
region of the sheep with 0.7 per cent 
solution of arsenious oxid just before 
lambing time. This can be done 
quickly and easily, is cheap, and af- 
fords considerable protection. The 


prompt destruction of carcasses ig ag 
important in the control of these mag- 
gots as it is in the control of the 
screw worm. 


INTERNAL PARASITES 


The internal parasites include tape- 
worms, flukes, roundworms, and a 
few other forms, such as the maggots 
causing grub in the head, the tongue 
worm, and the one-celled forms, or 
Protozoa, these last being microscopic 
in size and of comparatively little 
known importance in the United 
States so far as sheep are concerned. 

The following discussion includes 
the more important of the numerous 
kinds of internal parasites that infest 
sheep. 

ARTHROPODS 


The arthropods include certain 
forms that live during a portion of 
their life as internal parasites of 
sheep, though most of the arthropod 
parasites of sheep are external para- 
sites. - 

The arthropods are forms which 
possesss 6 or more leglike appendages, 
such as the insects, which, in a limited 
sense of the word, include those forms 
with 6 legs, the spiders and spiderlike 
forms, which as adults have 8 legs, 
and other forms having more than 8 
legs, some of them having a consider- 
able number. 

The life history of the arthropods 
varies so greatly in the case of dif- 
ferent forms that it is hardly possible 
to give a general statement covering 
it. 

GRUB IN THE HEAD" 


Location—The grubs occur in the nos- 
trils and in such communicating cayi- 
ties as the frontal sinus and the max- 
illary sinuses, cavities in the upper 
jawbone. 

Appearance.—The parasites appear as 
maggots which at first are less than 
2 mm. (one-twelfth of an inch) long. 
When fully developed in the sheep, 
they are usually over 2 cm. (four- 
fifths of an inch) long and 7 mm. 
(almost one-third of an inch) wide, 
though the grub may contract or ex- 
pand to a smaller or greater dimen- 
sion. There are 11 segments, rather 
flattened on the ventral (lower) sur- 
face and arched on the dorsal (upper) 
surface. The ventral surface is spiny, 
the dorsal smooth. At first the grubs 
are white, later they become yellow- 


6 Phormia regina, Lucilia sericata, and others 


7 @etrus ovis. 
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ish and darker, a band appearing on 
the dorsal side of the segments and 
finally becoming black (fig. 11). At 
the head end are two large hooks and 
at the tail end are two rounded 
breathing pores. 

Life history—The adult fly (fig. 12), 
which looks something like an over- 
grown house fly, is active during the 
summer, usually in June and July. 
The female fly deposits a tiny grub on 
the edge of the sheep’s nostril. Sheep 
usually run when the fly attacks them 
or is seen by them, often becoming 
frantic and holding the nose in the 
dust or against other sheep. The at- 
tack occurs usually during the heat 
of the day, the fly being quiet in the 
early morning and late afternoon. 
The grub migrates up the nostrils by 
means of its hooks and spines, and 
may make its way to the communicat- 
ing cavities. Occasional grubs fail to 
leave the sinuses in time and become 
too large to get through the apertures 
they entered; these die and usually 
become calcified. The grub in the si- 
nuses feeds and grows until it is ready 
to leave the sheep. Sometimes during 
the spring or summer, in temperate 
climates, the grubs leave the sheep 
and fall to the ground, into which 
they burrow a short distance. Their 
skin becomes hard and leathery and 
they lie quiescent for three weeks to 
two months, according to conditions of 
temperature and moisture. Finally 
the adult flies break out from the 
leathery envelopes within which they 
have undergone their transformation 
from the preceding stage, like a but- 
terfly in a chrysalis, crawl to the sur- 
face, and are ready to mate and then 
to deposit their young. 

Distribution This parasite appears to 
be prevalent throughout the United 
States wherever sheep are kept. It is 
a common and troublesome pest, espe- 
cially in the South. 

Symptoms and lesions—As the grub 
crawls about in the nostrils the hooks 
and spines set up an irritation which 
is at first acute with a resultant flow 
of serum from the nose, resembling a 
“cold in the head.” Presently the 
hostrils show evidence of bacterial in- 
fection, the flow thickens and becomes 
discolored, presenting the picture 
called by the sheepmen “ snotty nose,” 
a pronounced catarrhal condition. 
The hooks and spines set up minute 
hemorrhages, which are visible on 
post-mortem examination as rows of 
blackened dots on the mucous lining 
of the nostrils and sinuses. One re- 
sult of this irritation and inflamma- 
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tion is a thickening of the mucous 
membrane, a condition which inter- 
feres with its normal function of 
smell and helps to close the breath- 
ing passages, which are already func- 
tioning improperly as a result of the 
thick, catarrhal secretions. As a con- 
sequence the sheep experiences diffi- 
culty in breathing, which tends to im- 
pair its general physical condition. 
Add to this the fact that the sinuses 
may become filled with purulent mat- 
ter and that the toxins from the puru- 
lent matter here and elsewhere are 
constantly absorbed and there is evi- 
dently present a condition which 
must weaken an animal. Further- 
more, the irritation due to the wan- 
dering of these spiny grubs over the 
sensitive mucous membrane of the 
nostrils prevents the sheep from rest- 
ing or devoting its full time and 
energy to feeding and growing. 
Though the characteristic symptom 
of grub in the head is the profuse 


Fig. 12.—Adult fly which causes grub in the 
head (@strus ovis). Enlarged. (From 
Bau.) 


discharge from the nose, the sheep 
show other evidences of the infection. 
They sneeze frequently and often 
show symptoms of difficult breath- 
ing. The eyes become inflamed, as 
would be expected in connectior with 
an inflammation of the nostrils, the 
head is often carried low or may be 
moved about in a peculiar manner 
as though the sheep were trying to 
rid themselves of an obstruction in 
the head, the appetite is diminished, 
or at least the sheep eat less owing 
to distraction from pain and diffi- 
cult breathing, and in severe cases 
the animals may have convulsions 
and ultimately die. 

Treatment—The treatment for this 
condition is not very satisfactory and 
dependence should be placed on pre- 
ventive measures, which are, fortun- 
ately, of a comparatively simple sort 
and easily applied. One of the meas- 
ures which has been advocated in the 
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way of treatment is to put the sheep 
in an inclosure on hard ground or on 
a floor of some sort which has been 
sprinkled with lime, and to mill them 
around so as to stir up the lime and 
cause violent sneezing, in the hope of 
expelling the grubs in this manner. 
This may remove some grubs from 
their position in the nostrils, but it 
ean have no effect on those in the 
sinuses and will by no means remove 
all those in the nostrils. Attempts 
have been made to kill or remove 
grubs by putting the sheep in a room 
with burning sulphur, some person 
remaining there as long as possible 
to test the strength of the fumes. 
This is dangerous to the sheep and the 
operator and can not be recommended, 
especially since it is not very suc- 
cessful. In the case of particularly 
valuable animals which are seriously 
affected, the sinuses may be opened 
with a trephine and the grubs ex- 
tracted with forceps. Sheep tolerate 
the operation well enough, but the 
operation is one that is suitable only 
for trained and skilled operators and 
should be done by a competent veteri- 
narian. If the sheep is not worth 
the cost of such an operation, it 
should be sent to the butcher before 
the progress of the disease has ren- 
dered the animal unfit for food. 

Prevention—Smearing the nose of the 
sheep with a preparation that will 
prevent the fly from depositing its 
larve successfully on the nostril has 
been found to be a very satisfactory 
preventive measure and is one that is 
extensively practiced. Various prepa- 
rations have been used, such as equal 
parts of tar and grease, of tar and 
fish oil, or of tar and whale oil; but 
the use of pine tar alone seems to 
be quite satisfactory. It is advisable 
to apply the tar by hand, at least the 
first time, and to make sure that it is 
applied liberally to the entire mar- 
gins of the nostrils. The application 
may be renewed by hand later, as 
often as necessary, or may be auto- 
matically renewed by using a salt 
lick consisting of a thick plank or 
split log in which holes, 2 inches in 
diameter, are bored, with salt placed 
in the holes and the edges of the holes 
heavily tarred, so that the sheep get 
the tar on their nostrils as they lick 
the salt. 

TAPEWORMS 


Adult tapeworms are usually com- 
posed of a head, armed with hooks 
and suckers as a rule (though those 
in the sheep’s intestines have no 


hooks), and a body consisting of aq 
number of flat segments arranged in 
a chain. Adult tapeworms are usually 
found in the small intestines, but in 
some cases they may occur in the 
stomach, large intestines, or the ducts 
of the liver and pancreas. Tape- 
worms produce eggs of microscopic 
size which pass out in the feces and 
which on being swallowed by a suit- 
able host, usually of a sort different 
from the host of the adult tapeworm, 
give rise to an intermediate stage, or 
larva, which is usually more or less 
spherical or elliptical and composed of 
a tapeworm head and neck attached 
to a membrane, the membrane usually 
inclosing a clear fluid. In the case of 
many of the common tapeworms this 
form is called a bladderworm. It 
usually occurs in the body tissues, 
and when it is eaten by the host 
of the adult tapeworm the head of 
the tapeworm passes to the intestine 
and forms the adult worm by the ad- 
dition of segments back of the head. 
This tapeworm in turn produces eggs 
and the cycle is repeated. Thus, cer- 
tain tapeworms in the dog give rise 
to certain bladderworms in sheep, the 
tapeworm eggs in the feces of the dog 
being deposited on the pasture and 
picked up by sheep with the herbage 
that they eat. The dog in turn be- 
comes infested with tapeworms when 
it eats the bladderworms in the meat, 
brain, liver, entrails, or other parts 
of the sheep. 

Sheep may harbor adult tapeworms 
in the intestine and bladderworms in 
the body tissues. 


THE MONIEZIAS ° 


Location.—These tapeworms are found 
in the small intestines. 

Appearance—The are whitish to yel- 
lowish in color and may attain a 
length, in some specimens, of several 
yards (see fig. 13). The individual 
segmentssof a worm are broader than 
long, and each segment contains at 
some period of its development a 
complete set of reproductive organs. 
The end segments are full of eggs, 
and these segments break off from the 
rest of the worm and pass out in the 
manure, where they are often found 
by the farmer and regarded as com- 
plete worms. The presence of these 
segments in the feces serves to diag- 
nose cases of infestation with the 
tapeworm. 

Life history.—The life history of these 
tapeworms is not known. Sheep are 
herbivorous animals and would only 


5 Moniezia expansa, M. trigonophora, and M. planissima. 
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by accident eat animals, such as in- 
sects, that might serve as interme- 
diate hosts. It is possible that the 
intermediate hosts are small animals, 
such as ‘insects, that are taken in by 
the sheep on grass, but we have no 
evidence on this subject. 

Distribution—These tapeworms are 
more or less common throughout the 
United States. Two of the forms (M. 
expansa and M. planissima) are also 
widely distributed outside the United 
States. ; 

Symptoms and lesions—When these 
worms are present in sheep in large 
numbers they cause obstruction of the 
intestine and intestinal irritation, with 
the result that they interfere with di- 
gestion and the sheep become un- 
thrifty, weak, and emaciated; such 
sheep are unable to stand adverse con- 
ditions, such as bad weather or poor 
food, and die where sheep not so in- 
fested may survive. The digestive de- 
rangement is manifested by diarrhea 
as a rule. It is known that tape- 
worms often cause very marked and 
even severe nervous symptoms in man, 
and while such symptoms are more 
difficult to detect in sheep, there is 
every reason to suppose that they may 
occur. 

On post-mortem examination of af- 
fected sheep the tapeworms are found 
in the small intestine, often in large 
numbers. The sheep show no special 
indications of their presence other 
than poor condition, evidences of diar- 
rhea, and inflammation or catarrh of 
the intestines. 

Treatment—Various treatments have 
been recommended. Among the reme- 
dies which have been used are the 
following : 

Kamala.—This drug has been given 
in doses of 1 dram to lambs. It causes 
diarrhea and lambs so treated may 
remain poor for some time in spite of 
abundant food and good conditions 
otherwise. 

Kousso.—This is said to have given 
good results in doses of 2 drams to 
lambs. 

Koussin.—This is reported as giving 
good results in 2-grain doses. It ex- 
pelled the tapeworms, and the animals 
remained in good spirits and improved 
in condition. 

Oleoresin of male fern.—This is 
given in doses of 1 dram and may be 
given with 2 to 4 ounces of castor oil. 

Areca nut.—This may be given to 
lambs in doses of 1 to 3 drams. It 
must be freshly ground shortly before 
heing used, preferably the day it is 
used. 
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The copper-sulphate treatment for 


_ stomach worms, given on page 26, will 


also remove some tapeworms. 
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In South Africa good results have 
been reported from the use of a mix- 
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ture containing 1 part of sodium 
arsenite (testing 80 per cent arseni- 
ous oxid) and 4 parts of copper 
sulphate. The total dose of the mix- 
ture is as follows: For animals 2 to 
4 months old, 180 milligrams; 4 to 6 
months old, 250 mg.; 6 to 10 months 
old, 375 mg.; 1 year old, 500 mg.; 2 
years old or older, 625 mg. This may 
be given as a powder. Remove food 
and water the afternoon before dosing ; 
dose the following morning; allow 
food that afternoon and food and 
water the next morning. The dose 
may be repeated the day after the 
first dose, in which case food is al- 
lowed the afternoon after the first 
dose, the animal is dosed the follow- 
ing morning and fed that afternoon, 
but no water is allowed from the 
afternoon preceding the first treat- 
ment until the morning following the 
second treatment. Owing to the poi- 
sonous nature of arsenic, it is best 
to test the treatment on a few sheep 
to be sure the dose is safe before dos- 
ing a flock, and the drugs should te 
kept out of reach of children and ani- 
mals. If the treatment is repeated at 
intervals of a month or more through 
warm weather, the single treatment 
should be used. 

The Oklahoma experiment station 
claims very good results from a solu- 
tion containing 1 per cent copper sul- 
phate and 1 per cent by weight of 
snuff or powdered tobacco. The to- 
bacco is steeped overnight and the 
copper sulphate then added. The dose 
is 50 ec. c. (about 1% ounces) for 
lambs and twice this amount for full- 
grown sheep. 

Prevention.— No dependable preventive 
measures against these tapeworms can 
be recommended, owing to the fact 
that the life history is unknown. 


THE FRINGED TAPEWORM ° 


Location.—This tapeworm is found in 
the small intestine, the gall ducts, gall 
bladder, and biliary canals of the 
liver, and in the duct of the pancreas. 

Appearance-——These are whitish or 
yellowish tapeworms and may be a 
foot long (fig. 14), but are commonly 
shorter. They may be readily dis- 
tinguished from other tapeworms by 
the fact that each of the segments 
has a fringe on its posterior border. 
This fringe may be most easily seen 
when the segment is put into water, 
where the fringes can float out from 
the segment. Tapeworms found in 
the liver or pancreas will be this 


® Thysanosoma actinioides. 


worm and not the Moniezias already 
described. 

Life history—As in the case of the 
Moniezias (and this is true of all the 
adult tapeworms of cattle, sheep, and 
horses), the life history is unknown, 
Presumably it has an intermediate 
stage; perhaps in an insect or other 
small animal. 

Distribution—The fringed tapeworm 
is a parasite of western sheep and is 
found in the East probably only when 
the sheep have been shipped from the 
West. The infected range is probably 
confined to North Dakota, South Da- 
kota, Nebraska, Kansas, Oklahoma, 
and Texas, and the States west of 
them. The parasite apparently has 
found conditions most favorable 
among range sheep, and it seems to 
be losing ground with the breaking up 
of the big western sheep ranges and 
the substitution of small holdings of 
sheep. 

Symptoms and lesions ——The obstruction 
of the bile ducts and pancreatic ducts 
causes inflammation of these ducts 
and derangement of the liver. Asa 
result there is an alteration in the 
secretions as regards amount and 
character, which impairs digestion 
and causes a lack of thriftiness. This 
shows in lost flesh and poor quality 
of flesh and wool. Sheep weakened 
by fringed tapeworms may die from 
the parasitic infestation or from ina- 
bility to withstand other adverse con- 
ditions. Infested sheep are commonly 
hidebound and suffer from diarrhea. 

On post-mortem examination the 
tapeworms may be found in the intes- 
tine and in the liver and pancreas, 
and the ducts of these glands are 
usually found thickened when infested. 
In the spring of the year fringed tape- 
worms seem more likely to be found 
in the small intestine than at other 
seasons. 

Treatment.—No successful treatment 
is known for this parasite. Such 
treatments as have been attempted 
have failed, and all that can be rec- 
ommended at this time is careful 
nursing and good feeding. 

Prevention——As in the case of the 
Moniezias, the fact that we do not 
know the life history of this worm 
makes it impossible to give specific 
directions for preventing infestation. 


BLADDERWORMS 


THE THIN-NECKED BLADDERWORM ~ 


Location—The thin-necked bladder- 
worm is found in the abdominal cav- 


2% Cysticercus tenuicollis. 
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ity attached to the mesenteries or 

omenta or in the liver. 
Appearance.—The bladderworm looks 

like a sac full of a clear fluid, with a 


Fic. 14.—Fringed tapeworm (Thysanosoma 
actinioides). About naturalsize. (From 
Stiles, 1898.) 


white object, which is the head and 
neck, projecting into it from one end. 
It is usually about 1 inch in diameter, 
but may attain a long diameter of 
Several inches. The bladderworm 
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proper is surrounded by a cyst, which 
is developed by the host animal as a 
protective measure against the para- 
site. When this cyst is broken the 
parasite usually rolls out and is seen 
to be a thin-walled structure. By 
careful manipulation the head and its 
rather long neck may be squeezed out 
at one end of the “ bladder” (fig. 15). 

Life history—If one of these bladder- 
worms is fed to a dog the cyst wall 
will digest, but the tapeworm head 
and neck will pass on to the small in- 
testine of the dog and begin to grow 
segments back of the neck. In this 
way it will form a tapeworm, one of 
the largest of the dog tapeworms”™ 
(fig. 16). This tapeworm attains a 
length of a yard or more, becoming 
mature and beginning to liberate egg- 
bearing segments in the course of 10 
or 12 weeks. When dogs infested with 
these tapeworms run over pastures 
used by sheep, they leave feces con- 


Fic. 15.—Thin-necked bladderworm (Cysti- 
cercus tenuicollis). Natural size. (From 
Stiles, 1898.) 


taining tapeworm eggs on the pasture, 
and these eggs are spread by rain and 
washed on to the grass and into 
streams and puddles where the sheep 
drink. When the sheep get these eggs 
in food or water, the embryo escapes 
from its surrounding shell, makes its 
way to the liver of the sheep, and be- 
gins to develop. In time it slips out 
of the liver and becomes attached to 
the mesenteries or omenta. At first it 
is a bladder without a head, but later 
the head and neck develop, and it is 
then ready to infect any dog that 
eats it. 

Distribution—This parasite is quite 
generally distributed over the United 
States, but the indications are that 
the worm is becoming less common as 
a result of improvements in disposal 
of viscera and offal at slaughterhouses 
during the last 15 years. It is most 
likely to be present where sheep are 
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associated with dogs, either when 
herded by them or where stray dogs 
are common, and where sheep are 


Fic. 16.—Tapeworm (Tenia hydatigena) 
of dog, developed from thin-necked blad- 
derworm of sheep. About natural size. 
(From Stiles, 1898.) 


slaughtered on farms or at small 
country slaughterhouses at which lit- 
tle care is exercised in disposing of 
the viscera and of diseased portions 
of carcasses. 

Symptoms and lesions.—Light infesta- 
tions with these bladderworms seem 
to do very little damage. Severe in- 
festations, such as a sheep would get 
by eating grass that had an entire seg- 
ment full of eggs on it, will make a 
sheep very sick and may kill it. Un- 
der these conditions sheep usually die 
at a rather early stage of the disease, 
and at a time when the embryos are 
wandering around in the liver, the im- 
mediate cause of death being hemor- 
rhage from the liver, or peritonitis, 
Post-mortem examination under these 
conditions would seldom be sufficiently 
minute to reveal the exact cause of the 
trouble, and it would seldom be charged 
to the account of this parasite. 

On post-mortem examination the 
bladderworms are usually readily ob- 
served in the mesenteries or omenta, 
or in earlier stages, in the liver. When 
the liver has -just recently been in- 
vaded, the presence of the parasite is 
usually indicated by serpentine mark- 
ings showing the course of the wan- 
derings of the young worms. 

Treatment.—There is no treatment for 
infestation with the bladderworm in 
sheep. 

Dogs should be kept free from tape- 
worms of any sort, including the one 
responsible for this bladderworm in 
sheep. For removing these _ tape- 
worms, fast the dog from noon of one 
day until the following morning and 
then give one of the following treat- 
ments: 

Oleoresin of male fern.—The dose 
for dogs is 15 minims to 1 dram (a 
quarter of a teaspoonful to a tea- 
spoonful), according to size. This 
may be given in capsules and followed 
immediately by an ounce of castor oil. 

Areca nut.—This may be given in 
the same amounts as the oleoresin of 
male fern, and will usually not need a 
purgative, as areca itself is a purga- 
tive. If feces are not passed in the 
course of four or five hours, it is ad- 
visable to give castor oil or some other 
purgative. As noted previously, areca 
nut must be freshly ground to be effi- 
cacious. 

Arcoline hydrobromide.—For large 
dogs, one-half grain; for dogs of mod- 
erate size, one-fourth grain; for small 
dogs, one-eighth grain. No purgative 
should be given, as this drug is itself 
purgative. 
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Kamala.—This may be given in 
doses of half a dram to 2 drams (a 
half teaspoonful to 2 teaspoonfuls). 
The powder may be given in sirup and 
will not need to be followed by a 
purgative, as kamala itself is a purga- 
tive. As in the case of areca nut, if 
feces are not passed in four or five 
hours, castor oil or some other purga- 
tive should be given. 

Any tapeworms that are passed and 
the feces with them should be burned. 
On the farm this is easily done by 
using hay or straw for fuel. 

Prevention—This consists in prevent- 
ing dogs from eating uncooked meat, 
especially diseased and parasitized 
meat and viscera. Slaughterhouse 
refuse should be tanked and not left 
where dogs can have access to it. The 
use of the tank has apparently re- 
sulted in a diminution in the number 
of cases of this parasite in sheep and 
dogs, and the extension of this meas- 
ure will probably eradicate it in time. 
Dogs should be kept free from tape- 
worms by suitable remedies, whenever 
necessary, and it would be advisable 
to give such treatment as a routine 
procedure about four times a year 
where there is any chance of dogs’ 
eating infective material. Stray dogs 
should be kept off farms and sup- 
pressed by appropriate measures. 


SHEEP MEASLES ™ 


Location—Parasites known as sheep 
measles occur in muscles, including 
the heart, and intermuscular connec- 
tive tissue, and as degenerate cysts in 
the lungs, walls of the first and fourth 
stomachs, and the kidneys. 

Appearance.—This parasite occurs in 
the meat (measly mutton) as oval 
cysts 3.5 to 9 mm. (one-seventh to one- 
third of an inch) long by 2 to 4 mm. 
(one-twelfth to one-sixth of an inch) 
wide. These cysts have a thin exter- 
nal membrane inclosing a clear fluid. 
On one side of the cyst is an opaque 
white object, which is the head and 
neck of a tapeworm (fig. 17). When 
degenerated the cysts appear as cheesy 
or hard nodules, the hardness being 
due to lime salts. 

Life history—The life history of this 
parasite is similar to that of the thin- 
necked bladderworm, the adult being 
a certain species of tapeworm of the 
dog (Tenia ovis). 

Distribution—In the United States 
this »arasite appears to be most com- 
mon in the West, especially in Mon- 
tana, Idaho, Washington, Oregon, 


2 Cysticercus ovis. 
48 Multiceps multiceps. 
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California, Colorado, and Nevada. It 
has been found abroad in England, 
France, Germany, Algeria, German 
Southwest Africa, New Zealand, and 
South America. 

Symptoms and lesions—When sheep 
have but a few of these cysts no 
symptoms are likely to be observed, 
although it has been suggested that 
Sheep measles may be responsible for 
the many stiff lambs found during 
spring and summer on the western 
sheep ranges. When many cysts are 
present sheep will become very sick, 
and if all the eggs from one segment 
are eaten by a sheep it is liable to 
die. On post-mortem examination the 
eysts are the principal thing observed, 
though in badly infested cases the 
meat may be watery and discolored. 


Fic. 17.—Sheep muscle showing measles 
(Cysticercus ovis). Natural size. (From 
Ransom, 1913.) 


Treatment and prevention—These are 
the same as for the thin-necked blad- 
derworm (pp. 16 and 17) and its adult 
tapeworm. 


THE GID PARASITE ™ 


Location—The gid parasite occurs in 
the brain or spinal cord. Degenerate 
worms that failed to reach the central 
nervous system may be found in mus- 
cles and other tissues. 

Appearance——This worm occurs as a 
large cyst or bladderworm, attaining 
the size of a hen’s egg or larger, and 
is composed of a thin membrane con- 
taining a rather large amount of 
fluid. On the bladder membrane are 
a number of small white objects about 
the size of a grain of wheat, project- 
ing, as a rule, into the bladder fluid 
(fig. 18). These are the tapeworm 


Synonym, Cenurus cerebralis. 
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heads. « parasite of this sort is 
called a ccenurus. 

Life history—When such a bladder- 
worm, or ccenurus, is eaten by a dog, 
fox, or coyote the bladder membrane 
digests, releasing the attached tape- 
worm head. These heads then pass 
into the small intestine, where they 
form the adult tapeworm by the addi- 
tion of segments back of the head (fig. 


Fic, 18.—Gid parasite (Multiceps meleet sho) brain of sheep. 
910. 


Hall, 


19). Ordinarily the worm is fully 
grown and 2 or 38 feet long in the 
course of a month or two, though oc- 
easionally a longer period is required. 
The full-grown tapeworm produces 
minute eggs, which pass out in the 
feces of the dog on to the pasture or 
range. Under favorable conditions 
these eggs are taken in by sheep with 
contaminated food or water. The 
shell digests from the egg and releases 


an embryo, which is armed with six 
hooks. By means of these hooks the 
embryo cuts its way through the tis- 
sues of the sheep and into the blood 
stream. In the blood the embryos are 
carried to various tissues, but only 
those that reach the brain or spinal 
cord are able to attain the full larval 
development, the others dying and de- 
generating by the time they reach the 


Natural size. (From 


size of a pea. Those that reach the 
central nervous system at first move 
about on or in the brain or spinal 
cord, forming curving channels. At a 
suitable point the wandering ceases 
and the bladderworm grows and com- 
pletes its development in about seven 
or eight months, the sheep dying in 
nine months or earlier. 
Distribution—In the United States this 
parasite has been found chiefly in 
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northern Montana, where it has been 
established since about 1890, possi- 
bly longer. There have also been 
outbreaks of gid in Arizona and in 
New York. Cases have been observed 
also in various localities to which 
sheep have been shipped from infested 
regions. Occasionally cases are im- 
ported from Europe. Outside the 
United States the disease is known 
to occur in England, Scotland, Ire- 
land, France, Germany, Austria, Hun- 
gary, Italy, Sardinia, Switzerland, 
Greece, Spain, Holland, Denmark, Ice- 
land, Shetland, Morocco, Cape Colony, 
Southwest Africa, South Australia, 
New Zealand, Argentina, Chile, and 
Canada, 

Symptoms and lesions.—At the time that 
the young worm gets to the brain 
there are usually slight symptoms of 
fever and restlessness, which are 
easily overlooked. If the sheep dies 
at this time, as a result of severe in- 
festation, an examination of the 
brain will show a number of curving 
channels on its surface. As a rule 
the symptoms of this stage abate and 
there is no further indication of the 
presence of the parasite until it has 
grown to the point where the heads 
form. This will take place about the 
seventh or eighth month after infec- 
tion. The head of the worm can be 
evaginated from the bottom of its 
tubular neck, just as a glove finger 
may be turned inside out, and this 
brings its hooks and suckers into con- 
tact with the brain. From this irri- 
tation and from the pressure of the 
growing bladderworm there arise the 
very striking symptoms indicative of 
gid. Affected sheep very commonly 
walk in a circle, turning toward the 
side corresponding to the affected por- 
tion of the brain when the parasite 
is on the surface of the cerebrum. 
When the parasite is located at an- 
other point the symptoms are somewhat 
different. In these cases sheep may 
walk with the head held high and 
may step high, or with the head held 
low and with a stumbling gait, or 
may show other odd symptoms in the 
way of unusual locomotion. Such 
animals gradually lose interest in 
food and water and finally cease eat- 
ing or drinking. In consequence they 
become very much emaciated. They 
may move about continuously or stop 
at times and gaze fixedly at nothing 
in particular. They are difficult or 
impossible to herd and tend to lag 
behind the flock or become lost. The 
head is often carried to one side and 
the animal may become blind or ap- 
pear to be blind. 
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Unless surgical treatment or acci- 
dent frees the sheep from its para- 
site, the animal will die, usually in 
the ninth month. When examined 
after death the brain or spinal cord 
will be found to have on or in it a 
bladderworm, or more than one, and 
an equal amount of brain or cord tis- 
sue will be found to have disappeared 
or been crowded aside by the growth 
of the cyst. The skull adjacent to the 
parasite is often softened or even ab- 


Fic. 19.—Tapeworm stage of Multiceps mul- 
oops in dog. Actual size. (From Hall, 
1910. 


sorbed to the point where it has a 
hole or several holes through it. In 
the late stages sheep are so emaciated 
that the meat is unfit for food. 
Treatment.—The treatment for gid is 
surgical. This is satisfactory only 
when the cyst is on the surface of the 
brain. Operation may be performed 
with a trocar and cannula or with a 
trephine. In the trocar and cannula 
operation the wool is sheared over 
the affected area, as determined by 
the symptoms and by palpation to 
find a soft spot or one where the 
sheep reacts violently to pressure. 
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Under local anesthesia the trocar and 
cannula are driven through the skull 
and the trocar withdrawn from the 
cannula. If the cyst is struck, a 
watery fluid will issue from the can- 
nula. This fluid is syringed out and 
the cannula withdrawn. Suitable 
cannulas are provided with a cleft 
to catch the bladder membrane and 
pull it out. If this fails, it is neces- 
sary to remove the membrane with 
forceps or by some other means. 
This operation, like operations gen- 
erally, should be conducted under 
aseptic conditions. The median line 
of the skull should be avoided. 

With the trephine outfit the wool is 
sheared over the proper area and 
under local anesthesia and aseptic 
conditions a V-shaped incision is made 
through the skin and the skin dis- 
sected back. A piece of skull is then 
eut out with a five-eighths-inch tre- 
phine and the hard membrane cover- 


Fic. 20.—Hog liver infested with hydatid 
(Echinococcus granulosus). Greatly re- 
duced. (From Stiles, 1898.) 


ing the brain is cut with bent scis- 
sors. The parasite will usually push 
out and may be grasped with forceps 
and removed. If it does not appear, 
it may be necessary to explore for it 
with the finger. After removing the 
parasite and controlling the hemor- 
rhage, the skin flap may be sewed 
back along one side of the tip of the 
V, and the wound covered with a 
pledget soaked in some antiseptic. 
The animal should be kept quiet in a 
dark shed for several days after op- 
eration. 

Some sheepmen cut the skull with a 
pocket knife or puncture the cyst 
with a knife. In such cases the sheep 
is apt to die of infection, even if the 
worm is removed. The operation for 
gid calls for care and should be per- 
formed by a competent veterinarian. 
If operation does not seem to be feasi- 
ble, it is advisable to kill giddy sheep 
for mutton or send them to market be- 


%4 Echinococcus granulosus. 


fore they become emaciated and unfit 
for food. 

Prevention—The most important pre- 
ventive measure is to destroy the 
heads or at least the brains of giddy 
sheep. This may be done by burning. 
Where wood is scarce the skull may 
be split with an ax or a cleaver and 
the brain put on a forkful of hay or 
straw and burned. Where this is not 
feasible the brain may be removed 
from the skull, crushed, and covered 
with formaldehyde, turpentine, or a 
coal-tar or tobacco dip. The essential 
thing is to destroy the parasite and 
prevent dogs, coyotes, or other ani- 
mals from eating it. - 

Another measure of importance is to 
keep dogs, especially sheep dogs, free 
from tapeworms. To this end it is ad- 
visable that they be given tapeworm 
treatment four times a year. For the 
treatments that may be used see page 
16. Measures against coyotes and 
other noxious wild animals are valu- 
able in controlling gid as well as in 
keeping down the destruction of stock. 
Stray dogs should be eliminated on 
the same grounds. 


THE HYDATID “ 


Location.—The preferred sites of the 
hydatid parasite in sheep are the 
liver and lungs, but it may occur in 
practically any organ or tissue. 

Appearance.—The parasite occurs in 
sheep usually as a multiple bladder- 
worm, varying from the size of a nut 
to the size of a child’s head, some- 
times as a spherical object and some- 
times irregular in shape (fig. 20). It 
has a very thick, laminated bladder 
wall, and in the simplest form of the 
parasite this bladder contains a clear 
fiuid and minute objects resembling 
grains of sand lying unattached in the 
fluid. These grains are brood capsules, 
and each of them contains a number 
of very small tapeworm heads. Some- 
times the bladderworm develops other 
bladderworms, attached or _ unat- 
tached, on the inside or outside. 

Life history —When the brood capsules 
from a hydatid are eaten by a dog, 
eat, or other suitable animal, each 
tapeworm head in the brood capsules 
develops into a tapeworm by the addi- 
tion of segments back of the head. 
This tapeworm is a very small one, 
less than half a centimeter (about 
one-fifth of an inch) long (fig. 21). 
As the hydatid may form thousands 
of such heads in its brood capsules, 
dogs may become infested with large 
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numbers of these worms on eating 
hydatids. The eggs produced by the 
adult tapeworms in the dog pass out 
in the feces. When taken in by a 
sheep or other animal the egg hatches 
and releases an embryo which makes 
its way to some suitable tissue and 
develops to the hydatid. This hy- 
datid may develop in man if an egg 
of the tapeworm is swallowed, and a 
large percentage of hydatid infesta- 
tions in man result in death. It is 
therefore a very dangerous parasite 
to human beings. 

Distribution—This parasite has been 
found at a number of places in the 
United States proper and in Alaska, 
as well as in other parts of the 
world. ‘Certain regions are found to 
send a large number of infected swine 
to the slaughterhouses, though its oc- 
eurrence in sheep is comparatively 
rare in the United States. Where it 
is locally prevalent, its abundance 
may be attributed to infected dogs 
which have probably become infected 
through carelessness in the disposal of 
diseased carcasses and viscera of 
slaughtered animals. Careless persons 
may feed diseased portions of car- 
easses to dogs or leave them where 
dogs will get at them and eat them. 

Symptoms and lesions—The symptoms 
in sheep affected with hydatid de- 
pend on the location of the parasite 
and its size, and so are very vari- 
able. Where the parasite is small or 
has room to develop without crowd- 
ing important organs, few symptoms 
may be noticed. On the other hand, 
the parasite may develop in such 
structures as the brain or heart and 
cause very marked symptoms and 
sudden death from pressure or rup- 
ture. As a rule, infestations will not 
be detected and correctly diagnosed 
during the life of a sheep and they 
will be found only on post-mortem. 
In such cases the large, thick-walled 
bladders are readily found. 

Treatment—The only treatment for 
this condition is surgical, and this is 
not apt to be feasible in sheep, even if 
the disease should be diagnosed ante 
mortem. 

Prevention.—The most important meas- 
ure in the way of prevention of this 
disease is the proper disposal of car- 
casses and portions of carcasses of 
animals dying on the farm or killed 
there or elsewhere. The “con- 
demned” tank at the modern slaugh- 
terhouse has been one of the great- 
est factors in destroying parasites of 
this sort, and the lack of an equally 
good arrangement at the small coun- 
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try slaughterhouse and on the farm is 
one of the important conditions which 
permit such parasites to persist. 
Where diseased viscera, such as livers 
infested with hydatid, are thrown out 
where dogs can get at them, para- 
sites of this kind are liable to be 
prevalent. The next measure of im- 
portance in controlling this disease is 
to keep dogs free from tapeworm by 
administration of tapeworm treat- 
ments four times a year. For these 
treatments, see page 16. Owing to the 
danger of persons’ acquiring hytadid 
disease and the serious nature of this 
disease in man, dogs known to har- 


Fic. 21.—Hydatid tapeworm (Echinococcus 
granulosus). Highly magnified. (From 
Stiles, 1898, after Leuckart.) 


bor this tapeworm should be killed 
and burned or buried deep in quick- 
lime. 

FLUKES 


Flukes are usually flat, leaflike 
animals, provided with suckers, but 
not segmented like the tapeworms. 
They occur in the adult stage in vari- 
ous locations, the stomach, intestines, 
liver, lungs, and blood vessels, and 
may occur in immature stages in such 
tissues as the muscles. The adult 
flukes produce eggs of microscopic 
size which pass out and hatch in 
water. The embryos released from 
the eggs infect snails in which they 
transform into a succession of larval 
stages. The parasites finally escape 
from the snails and may penetrate the 
skin of the final host or may be swal- 
lowed, sometimes after encysting, in 
food or water. 

Sheep in certain localities in the 
United States, as well as in other 
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parts of the world, suffer considerably 
from fiuke infestation. The common 
liver fluke and the large liver fluke 
occur in American sheep. 


THE COMMON LIVER FLUKE ™ 


Location.—These flukes are found usu- 
ally in the biliary canals and the 
ducts of the liver, though they may 
occur aS wandering parasites in the 
lungs and elsewhere. 

Appearance.—The common liver fluke 
is a flattened, leaflike, brown animal, 
usually about an inch long (fig. 22). 
There is a sucker at the anterior, or 
front, end, on a cone-shaped exten- 
sion, and just behind this is a ventral 
sucker. Through the skin or. cuticula 
covering the animal one can see the 
branching intestine and the uterus 
filled with eggs. 

Life history—The eggs produced by 
the adult flukes pass out in the feces 
and on getting to water release a 


Fic, 22.—Common liver fluke (Fasciola he- 
a8). Natural size. (From _ Stiles, 
898. 


ciliated embryo. This embryo attacks 
certain species of snails and on en- 
tering the snail undergoes certain 
changes, which in time give rise to a 
form called a cerearia. This is like 
a small fluke provided with a tail by 
means of which it swims about. 
Finally it loses the tail and encysts. 
The encysted cercarie may float 
about on or in water or may be at- 
tached to grass blades or other vege- 
tation. When these are swallowed 
by sheep, or other suitable host ani- 
mals, the larval flukes escape in the 
digestive tract and bore their way 
through the intestinal walls to the 
body cavity. Here they wander over 
the surface of the viscera and the 
walls of the body cavity and as a 
rule finally perforate the capsule of 
the liver and reach the extremities 
of the biliary canals. A few go 
astray and perforate the diaphragm, 
getting into the lungs. In the liver 
the younger flukes grow and make 
their way down the canals, the larger 
ones being found in the bile ducts, 
and begin again the life cycle with 
the formation and passage of eggs. 


The flukes may get to the liver by 
way of the blood stream. 

Distribution —This parasite occurs over 
a large part of the world, where low, 
wet pastures and the presence of suit- 
able snails make it possible for it to 
exist. In the United States it occurs 
on the Atlantic and Pacific coasts in 
places, and along the Gulf of Mexico, 
In these regions it occurs in wet pas- 
tures, especially along rivers and trib- 
utary streams. The States in which 
the fluke is most prevalent are Wash- 
ington, Oregon, California, Utah, 
Texas, Arkansas, Louisiana, Alabama, 
and Florida. It is also prevalent in 
Porto Rico and Guam. 

Symptoms and lesions.—Sheep are likely 
to put on fat and seemingly improve 
in condition in the early stages of 
liver-flUuke disease, usually in the 
summer and fall, aparently as a result 
of a stimulation of the functions of 
the liver. Later, however, they lose 
in condition. The skin and mucous 
membranes are paler and the animal 
is less lively. The animal feeds less 
and ruminates less. Edema appears 
as the composition of the blood is al- 
tered, and may be seen as swellings 
along the pendant portions of the 
body, for example, in the region un- 
der the jaw. During the winter the 
sheep becomes leaner, breathes rap- 
idly and feebly, and is dejected. A 
diarrhea is usually present at a late 
stage of the disease. 

Animals may die at any stage of the 
disease, but if they survive the attack 
the flukes leave the sheep in the 
spring and a part of the damage is 
repaired. Total recovery is hardly 
possible, as the liver is burdened with 
scar tissue in the areas where the 
flukes have been. The disease may 
be diagnosed from its symptoms, if 
one is familiar with it, but a safer 
diagnosis is based on the finding of 
the worm eggs in the sheep manure. 

For the purposes of the farmer and 
sheepman the surest diagnosis is made 
by killing a sick sheep and making a 
careful post-mortem examination. If 
the ducts of the liver are carefully 
slit and examined, the flukes will be 
found as dark, leaflike objects which, 
if watched a short time, will show 
movement. The liver may be washed 
in a plentiful supply of clear water 
as it is cut up, and the water exam- 
ined for the flukes that may wash out. 
The liver of infected sheep is softened 
and roughened, and may show chan- 
nels under its capsule. In old cases 
puckered scar areas are present. The 
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softening of the liver is what gives the 
name of “liver rot” to the disease. 
The biliary canals and gall ducts are 
much thickened and enlarged and 
often are marked by ridges on the sur- 
face of the liver. 

Treatment—The remedies which have 
been found most satisfactory are male 
fern and carbon tetrachloride. The 
latter is much the cheaper and is pref- 
erable for treating sheep. 

Oleoresin of male fern is adminis- 
tered as follows: Give by mouth 3 to 
5 grams of the male fern (from % of 
a teaspoonful to 1% teaspoonfuls), 
according to the size of-the sheep, in 
10 c. c. (2% teaspeonfuls) of a non- 
purgative oil, in the morning, two 
hours before feeding. Administer the 
treatment on two to five consecutive 
mornings. The male fern should con- 
tain 24 to 25 per cent of filicine and 
8.5 per cent of filicie acid. 

It has been found by European 
workers that 1 ¢. c. of carbon tetra- 
chloride administered in capsule to a 
sheep will kill all the liver flukes pres- 
ent with the exception of the very 
small ones. This treatment has the 
advantage of being very cheap, simple, 
and safe, and does not have any bad 
effect on the sheep, so far as is known 
at present. Apparently one dose is 
sufficient, and the animals can be dosed 
effectively in the morning without spe- 
cial attention to fasting. The treat- 
ment is now being used in this 
country. 

It is advisable to have these drugs ad- 
ministered by a competent veterinarian. 

Prevention.—The manure from infected 
sheep should not be put on pasture, 
especially on wet ground. Sheep 
should be kept off wet pasture in 
places where fluke is prevalent and 
swampy areas should be drained, 
filled, or fenced off. Dressings of lime 
and salt on pastures in June, July, 
and August have been recommended 
for killing the embryos and larve of 
the fluke and for killing and repelling 
snails. It is said that sheep never be- 
come infected with flukes on salt 
marshes, Infected sheep should be 
isolated and either treated for fluke 
or butchered before they have lost 
condition and become unfit for food. 
Where fluke is present in a flock, it 
is advisable to treat the flock once 
a month or oftener until the danger 
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of fresh infestation is past. Frogs, 
toads, and carp are useful in the con- 
trol of snails. Safe drinking supplies 
must be provided for sheep, as the, in- 
fection may be water-borne. 

European workers have found that 
spraying infected pastures with a 1 
per cent copper sulphate solution will 
kill almost all the snails which serve 
as intermediate hosts of the fluke. 
The spray may be applied with a knap- 
sack sprayer or with a power sprayer. 
It is not injurious to vegetation or to 
the sheep. 


Fie, 23.—Large liver fluke (Fascioloides 
meme. Natural size. (From Stiles, 
398.) 


THE LARGE LIVER FLUKE “ 


Location—The large liver fluke occurs 
in the liver, commonly lying in cysts 
which contain one to several flukes and 
a quantity of dark-colored fluid filled 
with débris. While these cysts may 
originate in a biliary canal, they ex- 
tend into the tissue, and the fluke is 
habitually found as a parasite in the 
liver substance in cysts and not as a 
parasite of the canals and ducts. 
Wandering flukes may be found in the 
lungs or elsewhere, 

Appearance—This is a large, thick 
species, which may attain a length of 
10 cm. (4 inches) (fig. 23). The an- 





% Fascioloides magna, Synonym, Fasciola magna, 
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terior, or front, sucker is not carried 
on a distinct cone, as in the case of 
the common liver fluke, but in its 
general appearance otherwise it re- 
sembles an overgrown specimen of the 
common liver fluke. 

Life history—The life history of the 
large liver fluke has not yet been as- 
certained, but there is every reason to 
suppose that it is much the same as 
that of the common liver fluke, with 
snails of some sort, perhaps the same 
as those which carry the common liver 
fluke, as intermediate hosts. 

Distribution—North America appears 
to be the home of this fluke, although 
it has been transplanted elsewhere. 
In the United States it is most preva- 
lent near the Gulf of Mexico, espe- 
cially in Arkansas and along the 
coasts and river valleys of Texas. 
It also occurs along the west coast in 
both the United States and Canada 
and seems to have obtained a foot- 
hold at some inland points, as in part 
of Colorado. Cases are also reported 
from Wisconsin and New York. 

Symptoms and lesions.—This parasite is 
much more common in cattle than in 
sheep. It seems to do rather little 
damage in cattle apart from rendering 
the livers unfit for use as food. In 
sheep, however, it may do considerable 
damage. Infected sheep lose condi- 
tion, but the appetite persists up to 
the time of death. Edema is present 
in the form of watery swellings of 
the dependent portions of the body. 
Abortions have been reported as prev- 
alent in a flock of infested sheep, 
though it is unsafe to associate this 
with the fluke without further evi- 
dence. 

On post-mortem examination the 
livers show the characteristic cysts 
or else dark-bluish scars where the 
flukes have been and where healing 
has taken place. The flukes appar- 
ently die in the liver instead of pass- 
ing out in the spring, as the common 
liver fluke does. The cysts take on 
the character of abscesses and may 
be present in the lungs and spleen 
as well as in the liver. Affected 
livers and other organs contain more 
or less coal-black pigment character- 
istic of the presence of this parasite. 
The worms may set up peritonitis, 
and the omentum may show black 
markings. 

Treatment—No treatment is known 
for this disease, though the use of 
oleoresin of male fern or carbon tetra- 
chloride is indicated, as for the com- 
mon liver fluke. 


Prevention.—The same measures that 
are used in the case of the common 
liver fluke (see p. 35) are indicated 
here. As already noted, while we do 
not know the life history of this 
fluke, the probabilities are that the 
measures indicated will apply. 


ROUNDWORMS 


The parasitic roundworms or nema- 
todes are elongated, cylindrical, un- 
segmented worms. Some of them may 
be properly characterized as thread- 
like or hairlike. The body wall is 
usually rather transparent, and when 
the worms are examined with a mi- 
croscope the internal organs are 
readily seen, usually in the form of a 
number of tubes. The sexes are gen- 
erally separate and the males are 
usually smaller than the females. In 
general the females produce large 
numbers of eggs, though sometimes 
the eggs hatch in the body of the 
female and some roundworms pro- 
duce embryos without the previous 
formation of an egg with its yolk ma- 
terial and shell. 

Most of the roundworms of sheep 
reach the animal in which they develop 
to maturity through the direct swallow- 
ing of the eggs or young worms without 
passing through part of their develop- 
ment in some intermediate host, as 
the tapeworms do. In some cases the 
young worms that have hatched in 
the fields penetrate the skin of the 
host animal, entering the body in this 
way instead of by the mouth. Other 
worms have an intermediate host and 
undergo a certain development in this 
host before getting to the final host. 
The intermediate host harboring the 
larval worms may be eaten by the 
final host, thus infecting it through 
the digestive tract, or such interme- 
diate hosts as mosquitoes may infect 
the final host by biting it, the larval 
worms then penetrating the wounded 
skin. 

Even in the case of direct infection, 
when eggs or young worms are swal- 
lowed by the host animal, nematodes 
which develop to maturity in the in- 
testine may not go directly there and 
develop immediately. They may pass 
through the walls of the digestive 
tract and get to the blood stream, 
leave the blood stream for the air 
passages of the lungs, crawl up the 
windpipe, and then pass down the 
esophagus or gullet, and thus reach 
the intestine again, where they con- 
tinue their development to maturity. 
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THE STOMACH WORM ™ 


Location—This worm is a parasite of 
the fourth stomach. It may be found 
elsewhere in the digestive tract, but 
such occurrences are of little signifi- 
cance. 

Appearance.—Stomach worms (fig. 24) 
are from one-half to 1% inches long 
and about as thick as an ordinary 
pin. The females are the larger and 
have a spiral striping. In the rear 
half of the body of the female there 
is a projecting portion, which may be 
seen on close examination. The 
smaller male may be distinguished by 
the fact that the posterior or tail end 
of the body is flattened and expanded. 

Life history—The eggs produced by 
the female worms pass out in the 
manure and hatch in a ,few hours 
under the most favorable conditions 
of warmth and moisture. Under less 
favorable conditions hatching may re- 
quire a number of days or even weeks. 
The embryo which leaves the egg 
undergoes further development until 
it becomes an ensheathed, infective 
larva. In this condition it is inclosed 
in a double skin and is very resistant. 
Whereas drying and low temperatures 
may kill the egg or embryo previous 
to this stage, the ensheathed larva 
can withstand severe cold and long 
periods of dryness. When the grass 
is wet with rain or dew, these larve 
crawl up the blades. Here they are 
swallowed by sheep as they graze. In 
the stomach the worms become mature 
in the course of two to three weeks, 
but do not begin to produce eggs in 
large numbers until about a month 
after they are taken in by the sheep. 

Distribution—The stomach worm oc- 
curs over almost the entire world, 
wherever there are sheep, cattle, or 
other suitable host animals. In the 
United States it is most plentiful in 
the South, where it is favored by 
abundance of warmth and moisture, 
but it is quite a common and serious 
pest in the Middle West and in low, 
wet areas throughout the entire coun- 
try. It is present in smaller num- 
bers and does less damage in the 
high, dry, and cool areas of the Rocky 
Mountain States. 

Symptoms and lesions.—The first things 
noticed about infested sheep are dull- 
hess and lack of thrift. Diarrhea may 
be present. Later, the more charac- 
teristic features of stomach-worm dis- 
ease become evident in the form of 
anemia and edema. The anemia is 
manifested in the paleness of the skin 


% Hemonchus contortus. 
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and of the linings of the mouth and 
eyelids, and is due to the impoverish- 
ment of the blood from the bloodsuck- 
ing habit of the worms. The edema 
is manifested in a swelling of the pen- 
dant portions of the body, especially 
of the portion under the jaw, causing 
what is called “bottle jaw.” Sheep 
may become emaciated and finally die. 

If the fourth stomach of a sheep 
infested with stomach worms is 
opened (the fourth stomach is the one 
to which the upper end of the smail 


Fic. 24.—Stomach worms (Haemonchus con- 
tortus). Right figure, male; left, female. 
Magnified five times 


intestine attaches), the worms can 
usually be seen as wriggling red ob- 
jects. When the contents of the stom- 
ach are poured out many of the worms 
will usually remain attached to the 
lining of the stomach. A little care- 
ful washing will reveal the worms if 
they are covered by the stomach con- 
tents. Close investigation of the lin- 
ing of the fourth stomach will also 
reveal the pin-point punctures caused 
by the bites of the worms. There are 
usually a number of these for every 
worm, as the worm has the habit of 
attaching at one point for a time and 
then moving away and attaching at 
another point, leaving the old point of 
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attachment bleeding for some time. 
The carcass of a sheep seriously in- 
fested with stomach worms is liable 
to be emaciated and the meat pale. 
Treatment.—A satisfactory treatment 
for this disease is the use of a 1 per 
cent solution of copper sulphate in 
water. A dose which has been found 
satisfactory is 100 ¢. c. (about 3 
ounces) for yearlings and older sheep 
and half as much for lambs 3 months 
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Fic. 25.—Dosing device for administering 
copper-sulphate solution 


old or older. To make this solution, 
dissolve one-fourth pound of copper 
sulphate in 1 pint of boiling water, 
then add cold water to make a total 
of 3 gallons of the solution. Porce- 
lain or enamel-ware receptacles should 
be used for the solution, as_ blue- 
stone (copper sulphate) will corrode 
metal. This amount will dose 100 
adult sheep, allowing 10 per cent 
waste. Use only clear blue crystals of 





copper sulphate, discarding the pieces 
that have turned white. Crushing the 
crystals will hasten solution. In dos- 
ing, one may use a rubber tube with 
a funnel on one end and a piece of 
metal tube at the other. The metal 
tube is placed in the sheep’s mouth 
and the _ solution slowly poured 
through the funnel. If large numbers 
of sheep are to be treated, the appara- 
tus figured (fig. 25), or something 
similar to it, may be used. The cop- 
per-sulphate solution is fed from a 
high reservoir, by siphoning or by a 
tube or spigot near the _ bottom, 
through a rubber tube into an open 
graduated glass tube, which may be 
made from a large olive jar, and al- 
lowed to escape in measured doses 
through the other rubber tube to the 
metal tube in the sheep’s mouth. In- 
stead of an open graduated glass tube, 
a large bottle or jar may be used if a 
third tube is put in the jar, through 
the cork, one end being open to the 
outside and the other opening near 
the bottom of the inverted jar, to 
equalize air pressure. This is shown 
in Figure 25. The flow into and out of 
the glass tube is controlled by pinch- 
cocks, one person attending to this and 
one holding the metal tube in the 
sheep’s mouth. The sheep should re- 
main on all four legs, with the head 
held horizontally while it is being 
drenched, which decreases the danger 
of getting the drench into the lungs 
and killing the sheep. The solution 
should be allowed to flow slowly and 
the metal tube be moved about slightly 
in the mouth at the same time in 
order to keep the sheep swallowing. 
It is essential that the copper-sulphate 
solution be made up accurately, be 
given in suitable doses, and be admin- 
istered with care, and it is advisable 
to have a competent veterinarian give 
this treatment or the ones noted be- 
low in order to insure a maximum 
degree of safety. 


The sodium-arsenite and copper-sul- 
phate mixture and the copper-sulphate 
and tobacco solution, recommended 
for tapeworm, have also been recom- 
mended as effective against stomach 
worm (p. 14). 

Carbon tetrachlorid in doses of 5 
cubic centimeters (1.3 fluid drams) in 
an equal bulk of dry Epsom salt, given 
in a capsule, has been found to remove 
all stomach worms from sheep in ex- 
perimental tests. See remarks under 
“The nodular worm,” page 28. 

Prevention.—Preventive measures are 
based on the life history. We know 
that the disease is spread by eggs, 
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produced by the female worm, which 
escape in the manure on to the pas- 
tures. Infested sheep must be re- 
garded as a danger to young and un- 
infested sheep. The manure from the 
infested sheep is likewise dangerous. 
Consequently, young animals and un- 
infested sheep should be separated 
from older or infested animals and 
not exposed to contact with the ma- 
nure from these animals. Further- 
more, pastures which have been used 
by infested animals are dangerous to 
young animals and uninfested ones. 
When animals that have stomach 
worms, either in a light or heavy in- 
festation, are put on clean pasture, 
the eggs of the stomach worm will 
hatch on the ground and the infec- 
tive stage of the worm will be pres- 
ent on the grass in considerable num- 
bers in from 10 to 20 days, or even 
earlier in warm weather. The longer 
the sheep are on that pasture under 
ordinary weather conditions the more 
dangerous it will become from the 
increasing number of worms. To pre- 
vent getting dangerous infestations, it 
is advisable that sheep be moved every 
two weeks to clean pasture. Inas- 
much as pastures probably remain in- 
fected for about a year after sheep, 
goats, or cattle aré moved from them, 
the program of moving sheep to new 
pasture, where permanent pastures 
are used, is a rather difficult one and 
calls for more land than is usually 
available. Consequently a modifica- 
tion of this program is necessary. 

The first essential is to protect the 
lambs. Young animals are more sus- 
ceptible to parasitic infestation than 
older ones. They also suffer more 
from parasites when they are infected. 
Growth must be made during youth; 
it can not be made up in mature years. 
Parasites interfere seriously with 
growth and lead to the production of 
runts. Consequently the safest pas- 
ture should be furnished to the lambs, 
the older sheep taking the more dan- 
gerous pasture, where it is necessary 
for sheep to go back to old pasture 
within a year. It may be mentioned 
in passing that hillside pastures are 
likely to be safer than bottom land, 
as they benefit by the cleansing ac- 
tion of heavy rains and the following 
run-off, as well as holding less mois- 
ture, lack of moisture being very un- 
favorable to the worms. Rich bottom 
pastures, on the other hand, are the 
ones which are least likely to have 
an infection washed off and are likely 
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to have the eggs and larve from the 
hillsides above washed on to them. 
The more or less abundant moisture, 
moreover, is highly favorable to these 
worms. It is precisely these bottom 
pastures which are likely to be used 
for young animals, as they present the 
best growth of grass and are most at- 
tractive. 

In a plan of rotating pastures to 
keep down stomach worms, the sheep 
may be moved over cornfields, hay- 
fields, and stubble of various sorts. 
During freezing weather, the eggs 
and nonresistant early stages of the 
young worm on pasture diminish as 
they are killed by freezing, so that 
the pastures at this-time, while still 
infected, do not become increasingly 
dangerous. Plowing is a means by 
which infestation may be controlled, 
the young worms being turned under 
and buried; apparently they do not 
get back to the surface in numbers 
sufficient to cause serious trouble. 
Such plowed land may be sown to 
forage crops and the sheep turned in 
on these crops with safety. When 
different kinds of stock are rotated on 
pastures, sheep may safely follow 
horses or swine, but not cattle or 
goats, as these latter also may be in- 
fected with stomach worms and a 
number of other worms common to 
sheep, goats, and cattle. 

At the Bureau of Animal Industry 
sheep farm at Vienna, Va., it was 
found highly beneficial to dose sheep 
with copper-sulphate solution once 
every three or four weeks throughout 
the year, sheep thus treated showing 
no losses from stomach worms and 
making decided gains in wool and mut- 
ton over sheep kept under the same 
conditions but not treated. In some 
parts of the South it has been found 
necessary to dose every two weeks to 
control stomach worms. 


THE NODULAR WORM ™ 


Location—The adults of the nodular 
worm live in the large intestine of 
the sheep. The larval worms live in 
nodules in the wall of the large and 
small intestine, and occasionally make 
their way to the mesenteric lymph 
glands, the omentum, or the liver.+ 
The nodules are most numerous in the 
wall of the large intestine. 

Appearance—The female worms at- 
tain a length of 15 mm. (about five- 
eighths inch), the males being a little 
shorter (fig. 26). Both sexes have a 


—— 


28 Proteracrum columbianum, Synonym, Gsophagostomum columbianum, 
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characteristic solid white body. The 
head is bent over and forms a hook 
with the body. 

Life history—The details of the life 
history of this worm are not com- 
pletely known. The eggs from the 


female in the large intestine of the - 


sheep are passed in the manure. The 
eggs hatch and the young worms un- 
dergo a certain amount of development 
on the pasture, becoming infective for 
sheep. When the young worms are first 
found in the sheep they are encysted in 
the wall of the intestine. These cysts 
commonly reach a considerable size and 
contain a necrotic material, usually 
yellowish or greenish in color, cheesy 
in consistence or often hard and al- 
most stonelike (fig. 27). After a time 


Fic. 26.—Nodular worm (Proteracrum co- 
lumbianum). Right figure, male; left, 
female. Magnified five times 


the larve leave these nodules and be- 
come adults in the lumen of the large 
intestine. Usually larve can be found 
only in the smaller and more. recent 
nodules. Those larve which get to 
the mesenteric lymph glands, the 
omentum, and the liver probably die 
in these places and never get back to 
the intestine to complete their de- 
velopment. 
.  Distribution—This parasite was origi- 
nally present in this country only in 
the Southern and Eastern States, but 
it has been spreading westward, prob- 
ably with infested sheep introduced 
into western localities for breeding 
purposes, and there is reason to fear 
that it will become generally distrib- 
uted over the country. It has become 
rather common in the Middle West, 
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and is a serious pest in the North- 
eastern States. It is still uncommon 
in the Rocky Mountain States, and as 
yet has not been reported from a num- 
ber of these States. 

Symptoms and lesions—According to 
one investigator (Curtice) the symp- 
toms of this disease may be only those 
of general debility—a pale mucous lin- 
ing of the eyelids and mouth, emacia- 
tion, dry wool, etc. In severe cases 
diarrhea and emaciation may be ex- 
cessive. In some places sheep raising 
has been abandoned on account of the 
damage done by this worm. It is evi- 
dent that the injury due to numerous 
intestinal nodules, which prevent large 
areas of the intestine from function- 
ing properly in the work of secretion 
and absorption, which act as persist- 
ent irritants to the sensitive nervous 
system of the digestive tract, and 
which serve to supply poisonous mate- 
rial from worms, bacteria, and dead 
tissue to the adjacent absorbing tis- 
sues of the intestines, can not fail to 
have a bad effect on the host animal. 
The resultant loss can not be accu- 
rately stated, but it occurs in terms of 
meat, wool, decreased growth, and 
poorer quality of animals and from 
the fact that nodular intestines, or so- 
called “knotty guts,” are unfit for 
Sausage casings, 

The post-mortem lesions are easily 
seen, the principal ones being the 
nodules, which may be larger than a 
good-sized pea, on the walls of the 
large and small intestines, or in the 
mesenteric lymph glands, the omen- 
tum, or the liver. The nodules may 
be small, elevated objects, or may be 
larger and contain cheesy or limy mat- 
ter, white, greenish, or yellowish in 
color. ‘These nodules are sometimes 
mistaken for lesions of tuberculosis, a 
rare disease in American sheep. 

Treatment.—As yet we have no satis- 
factory treatment for this disease. 
The larval worms in the nodules are 
beyond the reach of any remedies as 
yet known to us. Even the adult 
worms in the large intestine are diffi- 
cult to remove. There is some diffi- 
culty in getting a suitable drug past 
the four stomachs of a ruminant and 
into the large amount of food matter 
in the large intestine in sufficient 
strength to remove these worms. Ex- 
periments in the Bureau of Animal 
Industry have indicated that carbon 
tetrachlorid in doses of 5 cubie centi- 
meters (1,3 fluid drams), given in a 
capsule with an equal bulk of dry 
Epsom. salt, repeated at intervals of 
four weeks, will in two or three months 
apparently remove all the nodular 
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worms present in a flock. Repeated 
treatments will also remove all the 
stomach worms and hookworms, as a 
rule, and will remove many of the 
thread-necked strongyles and related 
worms, and all whipworms. The car- 
bon-tetrachlorid treatment is new and 
requires further study to determine the 
safety of the treatment. It is advisable 
to secure prompt purgation with carbon 
tetrachlorid. The treatment should be 
administered by a competent veterinar- 
ian. Tetrachlorethylene may be substi- 
tuted for carbon tetrachloride, 
Prevention Pasture rotation, as given 
in the ease of the stomach worm, is 
a valuable control measure. Dal- 
rymple found that he could practi- 
,cally prevent the nodular worm infec- 
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of the lambs. If persisted in, these 
measures and pasture rotation should 
keep the infestation down to a point 
where it does little damage. 


THE SHEEP HOOKWORM = 


Location—Hookworms of sheep are 
found in the small intestine. 

Appearance—The female hookworm 
attains a length of 2.6 cm. (about 1 
inch), the male attaining a maximum 
length of 1.7 em (fig. 28). The worms 
are about one-half to three-fourths as 
thick as an ordinary pin. At the head 
end is a mouth capsule armed with 
teeth. The tail end of the male is 
expanded and flattened. 

Life history—The life history of the 
sheep hookworm has been investigated 


Fic. 27.—Sheep intestines showing lesions of nodular worm disease 


tion of lambs by raising them in bare 
lots, where there would be no tempta- 
tion to graze and where surroundings 
would be unfavorable for the develop- 
ment of the parasite. The ewes were 
let into these lots whenever neces- 
sary to nurse the lambs. The lambs 
were given other feed from raised 
racks and watered from raised 
troughs. The racks and troughs were 
protected from fecal contamination 
and the floor of the yard cleaned fre- 
quently to keep it free from litter and 
manure, thereby preventing the devel- 
opment. of the eggs in the manure in 
the yards. As in most parasitic dis- 
eases, the young animals suffer more 
than older ones and measures must be 
directed especially to the protection 


to some extent recently. It is about 
as follows: The eggs produced by the 
female worm in the intestine of the 
sheep pass out in the manure and 
hatch on the pasture. Under favor- 
able conditions of temperature and 
moisture the young worms develop 
through two molts to a resistant form 
capable of infecting sheep. Possibly 
part of the infection takes place by 
way of the skin, the larval worns 
boring through the skin of the lower 
part of the legs and making their 
way to the near-by blood vessels. In 
the blood the worms would be carried 
to the lungs, where they would escape 
from the blood and get into the air 
passages. Here they would make 
their way up the windpipe and then 


” Bunostomum trigonocephalum. Synonym, Monodontus trigonocephalus, 
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down the gullet into the stomach and 
intestine. When they reach the intes- 
tine they develop to adult worms and 
the two sexes mate. In addition to 
the possible entrance of larve through 
the skin, many of the infective larvee 
on the pasture are undoubtedly swal- 
lowed by the sheep in food or water, 
but even in this case it is possible 
that the larve make their way to the 
blood stream from the digestive tract 
and return by way of the lungs again 
before developing to maturity. 

Distribution.—This parasite is common 


in sheep in the Southern States and ~° 


has been found as far north as New 
York. Additional studies in various 
localities would doubtless show a 
wider distribution. It is apparently 
fairly common in Europe. 


Fig. 28.—Sheep hookworm (Bunostomum 
trigonocephaium). Female at left ; maleat 
right. Magnified, 


(From Ransom, 1911.) 

Symptoms and lesions—The symptoms 
resulting from infestation with the 
sheep hookworm have not received 
much attention, but its habits are 
similar to those of the hookworm in 
man and in the dog, and these are 
known to cause very serious damage, 
so that there can be little question as 
to the damage that hookworm may 
do in sheep. The worms are blood- 
suckers, with the habit of attaching 
for some time at one place and then 
moving to another, leaying the first 
puncture still bleeding. This bleeding 
persists for some time, as the result 
of a secretion from the mouth parts 
of the worm which has the power to 
dissolye the blood corpuscles and pre- 
vent clotting. 

With hookworms in general it is 
not uncommon to see 10 or 12 hemor- 
rhages associated with a single worm. 
This loss of blood results in its impov- 
erishment, as well as in a net loss in 





amount of blood present. This in turn 
causes a seepage of the thinned blood 
out of the blood vessels and into the 
tissues, causing watery swellings, or 
edema, of the pendant portions of the 
body, as well as an associated condi- 
tion, or dropsy, within the body. 
With the impoverishment of the blood 
the nutrition of the animal is im- 
paired—a very serious matter with 
young animals. We may safely infer 
that there is,serious damage to the 
sheep’s nervous system, preventing its 
smooth functioning and making for 
poor animals and poor offspring. 

The things that may be looked for 
in connection with hookworm disease 
are paleness of the mucous lining of 
the eyelids and mouth, pale skin, dry 
wool, watery swellings under the jaw 
and along the abdomen, and a gen- 
eral condition of unthriftiness. The 
condition is very similar to that found 
in stomach-worm disease, as the two 
worms affect the host animal in sub- 
stantially the same way. As it is 
usually complicated with stomach- 
worm disease, hookworm infestation is 
not apt to be recognized as a distinct 
disease. The only way to make a 
satisfactory diagnosis between the 
two conditions is by a post-mortem 
examination of the fourth stomach 
and the small intestine in order to 
ascertain which of the worms is pres- 
ent. In some cases both species of 
worms will be found and the results 
may be attributed to the mixed infes- 
tation. The lesions caused by the 
hookworm are red spots, or small 
hemorrhages, in the small intestine, 
while similar spots in the fourth 
stomach are caused by stomach 
worms. 

Treatment—Oil of chenopodium 
(American wormseed oil) in doses of 
about 1 dram (1 teaspoonful) in about 
5 ounces of milk has been found ex- 
perimentally to remove about two- 
thirds of the hookworms present, and 
petroleum benzine (a high-grade gaso- 
line) has been found to remove about 
three-fourths of the worms when 
given in doses of a half ounce in milk. 
In view of the greater safety in the 
use of chenopodium, this remedy 
seems preferable. The copper-sulphate 
and tobacco solution recommended for 
tapeworms (p. 14) has also been ree- 
ommended for hookworms. This is 
probably the best treatment at present 
for general use. 

Carbon tetrachlorid in doses of 4 
to 30 cubic centimeters (3.75 to 8 
fluid drams), in capsules or in 2 
ounces of castor oil, has been found 





Parasites and Parasitic Diseases of Sheep 


to remove all the hookworms from in- 
fested sheep. See remarks under 
“The nodular worm,” page 28. 

Prevention.—Pasture-rotation methods, 
as outlined under the subject of stom- 
ach worms, will be found of great 
yalue in controlling sheep hookworms. 
Proper disposal of the manure, which 
carries the eggs of the worm, is also 
important. In view of the fact that 
this worm possibly enters the sheep 
through the skin of the legs as well 
as through the mouth while the ani- 
mal is grazing, boggy land and loose, 
wet, sandy soil may be looked on 
with suspicion as apt to convey the 
infection by bringing the larve in 
contact with the skin in mud or wet 
sand. 


THE THREAD-NECKED STRONGYLES ” 


Location—The thread-necked stron- 
gyles are found in the small intestine. 
Appearance—These are reddish 
worms, the anterior portion more 


Fig. 29.—Thread-necked strongyle (Nema- 
todirus spathiger). Male, greatly magni- 
fied. (From Ransom, 1911.) 


slender than the posterior. The head 
and the neck end are transversely 
striated. In WN. spathiger the male 
worm attains a length of 1.5. cm. (% 
inch). The female attains a length 
of 2.3 cm. (about 1 inch). 

Life history—The eggs produced by 
the female worm pass out in the feces 


® Nematodirus filicollis, N. spathiger, etc, 
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and an embryo develops in them. 
This worm molts twice in the shell, 
the skin that separates at the second 
molt, however, remaining on the larva. 
The larva hatches under the infiu- 
ence of alternate moistening and dry- 
ing or of temperatures of 24° to 32° 


a 


Fic. 30.—Thread-necked strongyle (Nema- 
todirus spathiger). Female, greatly mag- 
nified. (From Ransom, 1911.) 


C. (75° to 90° F.). Like the stomach 
worm, the ensheafhed larva then as- 
cends blades of grass under favorable 
conditions of temperature and moist- 
ure, and is taken in by sheep as they 
feed. These larve are very resistant 
to cold and drying, and have also 
been found to live in water for over 
11 months. In the intestine of the 
sheep the larve develop to adult 
worms. 

Distribution—At least one species of 
these worms (N. spathiger) appears 
to be quite common in sheep in the 
United States. 

Symptoms and lesions—When present 
in small numbers it is unlikely that 
these worms do much damage, but 
sheep infested with large numbers 
have been found to be unthrifty. So 
far the only symptoms that may be 
attributed to them are those commonly 
associated with gastrointestinal para- 
sitism in general—those of malnutri- 
tion. No definite lesions have yet 
been described for this worm. 

Treatment.—The treatment for infes- 
tation with this worm has not yet 
been worked out. Carbon tetrachlorid 
in doses of 12 to 48 cubic centimeters 
(3.2 to 12.8 fluid drams) in 2 ounces 
of castor oil has been found very ef- 
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fective in a few cases in removing 
these worms and is the only drug 
which has been found of value. See 
remarks under “The nodular worm,” 
pages 28 and 29. 

Prevention—The same measures that 
are of value against stomach worms 


Fic. 31.—Whipworms (Trichuris ovis). Fe- 
male at left; male at right. Magnified. 
(From Curtice, 1890.) 


will probably be of value against the 
thread-necked worms. 


THE WHIPWORM ™ 


Location—The whipworm occurs in 
the large intestine, usually in the 
cecum, but rarely elsewhere in the 
digestive tract. 

Appearance-—The body of this worm 
is thick posteriorly and very slender 


2 Trichuris ovis. 


anteriorly, the anterior portion of the 
body being two or three times as 
long as the posterior portion, from 
which fact it receives the name of 
whipworm. The thick portion is com- 
parable to a whip handle and the thin 
portion to a whiplash (fig. 31). The 
male is 5 to 8 cm. (2 inches to over 
3 inches) long, with the anterior por- 
tion of the body three times as long 
as the posterior portion. The male 
spicule is 5 to 6 mm. long, and has 
a long sheath, covered with spines 
and terminating in a bulbous enlarge- 
ment. The female is 5 to 7 cm. long, 
with the anterior portion of the body 
twice as long as the posterior por- 
tion. The eggs of the whipworms are 
characteristically lemon-shaped. 

Life history—So far as is known this 
worm has a simple life history. The 
eggs produced by the adult worm pass 
out in the feces and an embryo de- 
velops in each egg under suitable 
conditions of temperature and moist- 
ure. When these eggs are swallowed 
by sheep the embryos develop to adult 
worms. 

Distribution These worms are very 
common in sheep in the United States 
and many other countries. 

Symptoms and lesions.—It hag been 
found that whipworms in man!’ set up 
a low-grade inflammation, with dis- 
tinct symptoms of discomfort and dis- 
tress. In animals, inflamed areas are 
quite commonly found where whip- 
worms attach. The head end of the 
worm is usually found sewed into the 
mucosa, Recent investigations indicate 
that the larval whipworm enters the 
mucosa by means of a piercing lancet 
in the mouth, the lancet being lost in 
later stages of development. There is 
likelihood of the lining of the intestine 
being infected by bacteria through the 
entrance of the worm, or of the bur- 
row becoming infected subsequently. 
Though there are no well-defined clin- 
ical symptoms for whipworm infesta- 
tion in sheep, it can not be doubted 
that the worms exert an injurious ef- 
fect, more pronounced when _ the 
worms are numerous. On post-mor- 
tem examination the thick posterior 
ends of the worms will be found in 
the lumen of the intestine, the ante- 
rior ends being in the mucosa. 

Treatment.—Carbon tetrachlorid in 
doses of 12 to 48 cubic centimeters 
(3.2 to 12.8 fluid drams) in 2 ounces 
of castor oil has been found to remove 
30 to 90 per cent of the whipworms 
from sheep in experimental tests. See 
remarks under “The nodular worm,” 
pages 28 and 29. 
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Prevention.—Prevention of whipworm 
in sheep is a matter of sanitation and 
pasture rotation. The same measures 
that are useful in controlling stomach 
worm will be found of value in con- 
trolling whipworm. 


THE THREAD LUNGWORM ~ 


Location—The thread lungworm is 
found in the air passages, bronchi and 
bronchioles of the lungs. 

Appearance.—These are rather long 
worms, easily observed. They are 
white and the intestine shows as a 
dark hair line throughout the length 
of the worm (fig. 32). The male is 
3 to 8 em. (from more than 1 inch to 
more than 3 inches) long. The female 
is 5 to 10 cm. (2 to 4 inches) long, 
with a straight, conical tail. The eggs 
contain an embryo when they leave 
the body of the mother worm. 

Life history— The eggs deposited by the 
female hatch in the lung of the host 
animal, probably in the course of 24 
hours, and larvse are expelled in cough 
ing, or swallowed and passed in the 
feces. The newly hatched larva has a 
rounded head and a rather blunt tail. 
It molts twice in the course of the 
next few days, the time varying with 
temperature and moisture, and, under 
ordinary circumstances, is infective 
within 10 days. This larva then climbs 
up grass blades, when they are wet and 
the weather is warm, as do the larve 
of the stomach worm and _ thread- 
necked worm, and here it is taken in 
by grazing sheep and makes its way 
to the lungs. In the course of a month 
the sheep begins to show symptoms of 
lungworm, and in about five weeks 
embryos appear in the manure. 

Distribution—These worms are widely 
distributed over the world and are 
comparatively common in the United 
States, especially in the South and 
where there is plenty of moisture and 
warmth. 

Symptoms and lesions—The worms and 
their eggs and larve set up an irri- 
tation of the lung tissue at the point 
where they are-located, causing in- 
flammation and a catarrhal condition, 
the latter manifested in the produc- 
tion of a frothy mucus, sometimes con- 
taining traces of blood. Bacterial in- 
fection of the weakened lung tissue 
may follow, and the lungs may show 
pus and consolidated areas. Usually 
the latter conditions are not present. 
The symptom first noted is a husky 
cough, and if the invasion is extensive 
this may be followed by difficulty in 
breathing. If left alone some animals 


Fig. 32.—Thread lungworms (Dictyocaulus 
filaria). Male at right; female at left. 
Highly magnified. (From Curtice, 1890.) 


= Dictyocaulus fillaria. Synonym, Strongylus filaria. 
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are liable to die of weakness or suf- 
focation. The disease may be diag- 
nosed from the clinical symptoms by 
an experienced veterinarian or stock- 
man who is familiar with it; the diag- 
nosis may be confirmed by a micro- 
scopic examination of the feces or of 
the saliva from the back of the tongue, 
though occasionally one may not find 


Fic. 33.—Hair lungworm (Synthetocaulus 
rufescens). Tail of male, viewed from 
side. Magnified. (From Railliet, 1893.) 


larvee, especially in recent infections. 
On post-mortem the lungs show in- 
flamed patches, and the worms can be 
found in the air passages. There is 
usually a diarrhea. 

Treatment.—Most of the treatments by 
intratracheal injections that have 
been used for lungworm disease of 
cattle are not very satisfactory and 
are rather dangerous to sheep. A 
treatment which has been used on a 
large number of animals with reports 
of satisfactory results consists in in- 
jecting chloroform in 3 c. ¢. doses 
(about three-fourths of a teaspoonful) 
into the nostrils of the sheep by means 
of a medicine dropper, the head of the 
sheep being tilted back. The nostrils 
of the sheep are then held with the 
fingers until the animal is somewhat 
groggy. This treatment may be re- 
peated at intervals of three to five 
days, if necessary, for a total of not 
more than three doses. It is recom- 
mended that a dose of Bpsom or 
Glauber salt be given two hours after 
the treatment. 

Nursing treatment appears to be the 
safest and most satisfactory treatment 


% Synthetocaulus rufescens. 


in most cases. Sheep should be taken 
off wet pasture and placed on high, 
dry pasture or put up and fed dry 
feed. A safe supply of drinking water 
and plenty of good feed are of value 
in tiding the sheep over the critical 
stages of the disease and allowing the 
worms to die out. 

Prevention—The same general rules 
that apply in the case of the stomach 
worm apply here. Sanitation and 
pasture rotation, isolation of infested 
animals, and special precautions in 
regard to the pasturing and watering 
of lambs and young animals are all 
measures of value. 


Fig. 34.—Hair lungworm (Synthetocaulus 
fufeacene). Tail of female, viewed from 
side. Magnified. (From Curtice, 1890.) 


THE HAIR LUNGWORM ™ 


Lecation—These worms occur in the 
small bronchioles and in the lung 
tissue. 

Appearance.—Hair lungworms (figs. 
33 and 34) are much smaller than the 
thread lungworms. The body has a 
characteristic brownish-red color, due 
to the color of the intestine. The 
male is 1.8 to 2.8 em. (about two- 


Synonym, Strongylus rufescens. 
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thirds inch to a little more than 1 
inch) long and terminates at the tail 
in a corneus arc, followed by the 
small bursa (fig. 33). The female is 
2.5 to 3.5 em. (1 to 1.4 inches) long, 
with a moderately pointed tail. 

Life history—The life history of the 
hair lungworm has not yet been 
worked out, but it is probably similar 
to that of the thread lungworm. 

Distribution—-The parasite is widely 
distributed and has been found to be 
fairly common in the United States. 
It is perhaps less common than the 
previous species or is possibly found 
less often because it is smaller. 

Symptoms and lesions—These worms 
occasion various forms of verminous 
pneumonia. The adult worms cause 
a lobular pneumonia; the eggs and 
larve cause a diffuse pneumonia, or 
when aggregated in the pneumonic 
areas may cause a pneumonia with 
areas resembling tubercles. These 
areas show as grayish-yellow tumors, 
which may attain a diameter rang- 
ing from a few millimeters to 2 centi- 
meters (four-fifths of an inch). Care- 
ful post-mortem examination of these 
pneumonic areas will disclose the red- 
dish worms, and the eggs and larve 
may be found by microscopic exami- 
nation of such tissue. The weakened 
tissues afford lodging for disease-pro- 
ducing bacteria, sometimes leading to 
pus formation, in which case the evil 
effects are considerably increased. 
Sheep will survive an infection with 
worms which prevents only a small 
amount of lung tissue from function- 
ing, but heavy infections reduce the 
amount of living tissue available for 
breathing to an extent that often 
proves fatal, and bacterial complica- 
tions add to this and to the toxic ma- 
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terial which is absorbed to the injury 
of the animal. 

Treatment—We have little evidence 
in regard to a satisfactory treatment 
for this worm, but the nursing treat- 
ment given for the preceding species 
would probably be the best procedure. 

Prevention.—The preventive measures 
outlined for the thread lungworm ap- 
ply here. 

OTHER INTERNAL PARASITES 


Various other kinds of roundworms 
than those that have been mentioned 
infest sheep, and some of them at 
times are very injurious. The methods 
of prevention recommended for stom- 
ach worms, hookworms, and others in 
this bul.etin will help to protect sheep 
also from these other roundworms. 
There are also certain species of flukes, 
tapeworms, protozoa, and arthropods, 
other than those discussed here, which 
are omitted because they are relatively 
less important, so far as we are aware 
at present. 

OVERSTOCKING 


The avoidance of overstocking ap- 
pears to be a matter of major impor- 
tance in the prevention of parasitism. 
The more sheep there are on a given 
area, the more manure and the more 
worm eggs and larve there will be on 
any given area of the pasture or field 
and the greater will be the chances 
that the sheep will swallow’ the 
infective eggs or larve in feeding. 
Where livestock are concentrated on 
a small area the odds favor the worms 
and the infestations in the animals 
tend to build up to a dangerous point. 
Where livestock range over a rela- 
tively large area the odds come to lie 
against the worms and the infestation 
tends to decrease or die out. 
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HEEP PROBABLY SUFFER more from parasites 
than any other kind of livestock does. | 
Most of our loss in sheep, mutton, and wool is 
from animal parasites, as sheep suffer compara- 
lively little from bacterial diseases. 


AP gk Mahia AREA 


Lambs and young animals are most susceptible to 
parasites and suffer most from them. 


It is the sheepman’s business to prevent disease. Suse 
if 
y ° . a . ° I 
When disease is present it is advisable to call in a Exte 


competent veterinarian. 


Pasture rotation, use of forage crops, feeding from 
racks or bare floors, draining or filling swamps, and 
restraint of wandering dogs are measures of valuc 
in parasitic control. Permanent pastures perpetuate 
parasites! 
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Parasite eggs pass in the manure, usually. The 
disposal of the manure determines the fate of these 
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PARASITES AND PARASITIC DISEASES 
OF SHEEP 


By Maurice ©, Hatz, Zoological Division, Bureau of Animal Industry 
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SUSCEPTIBILITY OF SHEEP TO PARASITIC 
DISEASES 


parasites, probably suffering more 


G ‘paras are very liable to attack by 
severely from this cause than any 


other kind of livestock. The impor- 
tance of parasites and parasitic dis- 
eases of sheep is the more evident be- 
cause of the fact that sheep are but 
little subject to serious bacterial 
plagues or virus diseases. In this 
country sheep rarely have tuberculosis, 
Which is one of the serious conditions 
in cattle and swine, and among sheep 
there is nothing comparable to the 
devastating outbreaks of hog cholera 
among swine. Occasionally a virulent 
strain of the bacillus producing lip- 
and-leg ulcer will spread under favor- 
able conditions and necessitate the 
treatment of entire flocks, or individ- 
ual sheep will die of pneumonia or 
other bacterial diseases, but the steady 
loss of sheep, mutton, and wool from 
disease in this country is due mostly 
to parasites. 

The damage from parasites is great- 
est as a rule among lambs and young 
animals. The young tissues seem less 
resistant and more intolerant of in- 
jury and the more sensitive nervous 
system breaks down more quickly un- 
der the influence of parasitic injury 
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Other internal parasites 
Overstocking 


stron- 


and poisoning from the excretions and 
secretions of parasites. It also seems 
to be fairly well established that in 
general young animals are more easily 
infected by parasites than older ones, 
although very old sheep sometimes ap- 
pear to acquire an increased suscep- 
tibility to infection. Hence it is im- 
portant in undertaking to prevent in- 
festation with parasites to pay espe- 
cial attention to the care and han- 
dling of lambs and yearlings. 


IMPORTANT PREVENTIVE MEASURES 


The use of measures intended to 
prevent sheep from becoming infested 
with parasites is especially the func- 
tion of the sheepman. When sheep 
become diseased, the niceties of diag- 
nosis and the administration of drugs 
are well within the province of the 
veterinarian. Errors in diagnosis by 
unskilled persons waste valuable time 
and lead to useless or injurious meas- 
ures. Drugs intended to kill para- 
sites are from the nature of things 
usually very potent, and are com- 
monly poisonous substances capable of 
doing much damage in the hands of 
unskilled or careless persons; there- 
fore, it is usually advisable to secure 
the services of a competent veteri- 
narian whenever there is an outbreak 
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of disease and a good veterinarian is 
available. In places where there are 
no qualified veterinarians available, 
the farmer or stockman must use his 
own judgment in determining whether 
he can recognize the trouble and ad- 
minister the remedy. 

One of the most important preven- 
tive measures in keeping flocks free 
from parasites is based on the fact 
that many of the sheep parasites live 
in the digestive tract of the sheep or 
in organs in communication with the 
digestive tract, so that the eggs or 
young worms pass out in the manure 
and thus infect the pastures. The 
fact that sheep manure carries worm 
infestation is the basis of such pre- 
ventive measures as pasture rotation, 
rotation of different kinds of stock on 
the same pasture, feeding from racks 
er board floors, use of bare lots for 
nursing lambs, ete. 

Another important preventive meas- 
ure is based on the fact that many 
parasites which do not get back to 
the sheep from a pasture infected with 
sheep manure are carried back to the 
sheep by dogs. The fact that the dog 
which feeds on uncooked sheep meat 
or viscera may become infested with 
worms that produce eggs which pass 
out on to the pastures and may then 
infect the sheep, is the reason for 
keeping sheep dogs and other dogs on 
the farm free from worms and re- 
lated parasites and for insisting that 
stray dogs must not wander over pas- 
tures and fields under penalty of be- 
ing shot. Another preventive measure 
is based on the fact that diseases like 
scab are transmitted by contact with 
infected animals and places, and clean 
flocks must be protected from unsafe 
contacts. 

In a general way, the presence of 
parasites may be suspected as the 
cause of disease where there is little 
or no fever, the animals losing condi- 
tion and becoming thin and commonly 
having a diarrhea or being consti- 
pated. Other features may be asso- 
ciated with certain parasites. Blood- 
sucking parasites produce anemia, the 
blood becoming thin and pale as a re- 
sult of having too few red blood cor- 
puscles for the arnount of serum pres- 
ent. Often there is associated with 
this an edema, in which fluid accumu- 
lates in the pendant or lower portions 
of the body; this is especially promi- 
nent in stomach-worm infestation in 
sheep, the fluid accumulating under 
the lower jaw and giving rise to the 
so-called “ bottle jaw.” 


1 Hematopinus ovillus, Linognathus pedalis, Trichodectes ovis (Tr. spherocephalus). 


In this connection, the advisability 
of finding out promptly the cause of 
the trouble when sheep become dis- 
eased should be emphasized. Curtice 
has stated the case as follows: 

The sheep owner who discovers weak. 
ness among his lambs should not wait 
until one of them dies before he endeavors 
to make a diagnosis, but should under- 
take to diagnose the disease in the earlier 
stages by sacrificing one or more of the 
worst affected, and thus gain time in 
treating and preventing the extension of 
the disease. By waiting for the diseage 
to develop he allows the lambs to grow 
poorer and weaker, and when action js 
finally undertaken it is upon patients 
which are, in many cases, already too 
weak to stand vigorous treatment and 
which in no way profit by preventive 
measures as they should. 


EXTERNAL PARASITES 


External parasites are those which 
live on the exterior of another animai 
called the host animal, that is, on 
the skin or in the layers of the skin 
or in the hair follicles. Internal para- 
sites are those which live in the body 
tissues or cavities of the animal that 
serves as a host. 

The external parasites of sheep are 
all arthropods, or animals having 6 
or more legs, some of them being in- 
sects, which have 6 legs in the adult 
stage, others, such as mites and ticks, 
being more closely related to the spi- 
ders and possessing 8 legs in the adult 
stage. Some of these parasites spend 
their lives on the sheep; this is true 
of the scab mites and the lice. These 
are the important forms. Others, such 
as various kinds of biting flies, at- 
tack sheep occasionally but spend 
much of their lives off the sheep. 


LICE * 


Locatien.—TLice live on the skin of 
sheep, crawling about on the wool or 
hair from place to place and cling- 
ing to the wool fibers or hairs in feed- 
ing. The sucking body louse (Hwema- 
topinus ovillus) is commonly found in 
colonies on various parts of the body, 
including the face. The foot louse 
(Linognathus pedalis) is usually 
found on the lower portions of the 
legs, below the true wool and in the 
short, coarse hair. The biting louse 
(Trichodectes ovis) occurs on various 
parts of the body. 

Appearance.—The sucking body louse 
has a head somewhat longer than 
the thorax (fig. 1). The abdominal 
segments bear two rows of long hairs. 
The male is 2.1 millimeters (about 
one-twelfth of an inch) long and the 
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female i$ 2.8 mm. (about one-tenth 
ef an inch) long. There is an incon- 
spicuous eye on each side of the head. 
The wool in the region attacked by 
this louse is usually discolored and 
contains numerous brown particles, 
the fecal deposits of the lice. 

The foot louse has a short head, as 
wide as it is long, which merges into 
the thorax, with reddish oblique bands 
on each side (fig. 2). No eyes are 
present. The abdominal segments 
bear two rows of hairs, of which 
those at the lateral margin are longer 
than the others. The female is 2.2 
mm. (about one-twelfth of an inch) 
long and 1 mm. (one-twenty-fifth of 
an inch) wide; the male is broader 
and flatter. This is a sucking louse 
like the preceding species. 

The biting louse has a head that is 
wider than long, with a broad, round 
anterior end (fig. 3). The abdominal 
segments show a median dark line 
and have only a single row of hairs. 
The male is 14 mm. (about one- 
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Fic. 1.—Sucking body louse (Hamatopinus 
ovillus). Female, back view. Jlighly 
Magnified. (From Neumann, 1907.) 


twentieth of an inch) 
female is 1.6 mm. long 

Life history— The eggs of the various 
species of sheep lice are attached to 
the hair or wool in the sites cus- 
tomarily infested by the adult lice. 
The eggs of the sucking lice are said 
to hatch in 10 to 18 days; those of 


long and the 


the biting lice in 5 to 8 days ordina- 
rily, or 10 days in cold weather. 
Available evidence indicates that the 
young lice become mature and begin 
laying eggs in the course of about 
two weeks after hatching. The suck- 
ing lice, as the name implies, are 
bloodsuckers. The biting lice feed on 
the epithelial scales and other ma- 


Fic, 2.—Sheep foot louse 
pe dolis). Adult female 
larged. (From Osborn, 


(Linognathus 
and egg, en 
1896.) 


terial on the 
Lice usually cause little 
summer, but become more 
and annoying in winter. 

Distribution— Biting lice are rather 
common in the United States. The 
sucking body louse is fairly common 
on sheep in the Southwest. The foot 
louse has been found on sheep in va- 
rious parts of the country. 

Symptoms and _ lesions——Lice, 
biting lice or sucking lice, cause itch- 
ing and irritation. This of itself inter- 
feres with nutrition, and affected ani- 
mals fail to fatten or keep in condi- 
tion as they should. Moreover, the 
itching leads to scratching, with a 
resultant loss of wool, and this scratch- 
ing adds more time lost from feeding 
to that lost from discomfort. Seratch- 
ing may also cause cuts and bruises. 
The loss of nervous energy and the 
interference with feeding and nutri- 
tion tend to stunt the growth of young 
animals, interfere with the fattening 
of the entire flock, and predispose to 
other diseases by lowering the vitality. 
Actual lesions in the form of sores are 
caused where numerous biting lice 
cluster. The sucking lice abstract 
blood and lymph in considerable quan- 
tities where the lice are numerous. 
Finally, the excreta of the lice soil the 
wool, sometimes to a considerable ex- 
tent; this is particularly true of the 
sucking body louse. 
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Lice are readily found on infested 
animals by examining them carefully, 
preferably in direct sunlight. 

Treatment.—W here sheep are infested 
with biting lice, only, sodium fluoride 
may be applied in the form of a pow- 
der to get rid of them, a single appli- 
cation sufficing for this purpose. The 
powder is rubbed into the skin at a 
number of places or may be applied 
with a dust gun. It is of no value 
against sucking lice. Sodium fluoride 
should not be applied to mucous mem- 
branes, such as those of the mouth 
and anus. 

For sucking lice it is necessary to 
use a contact poison, and these poisons 
are also satisfactory for biting lice. 
In cold weather, where dipping is in- 
advisable, insect powders, composed 
largely of pyrethrum and naphthalene, 
may be used as a control measure and 
will serve to control the lice, but are 
not satisfactory in eradicating them. 















































Fic. 3.—Sheep louse (Trichodectes ovis). 
paait female, enlarged. (After Neumann, 
892.) 


For dipping, the substances which 


have been found effective in field tests ° 


are coal-tar creosote, cresol, arsenical 
dip, and 0.07 per cent nicotine solution 
with 2 per cent flowers of sulphur. To 
eradicate lice it is usually necessary 
to dip at least twice, with an interval 
of 14 to 16 days between dippings, in 
order to kill the lice that hatch out 
after dipping, since these dips can not 
be depended upon to kill all the eggs 
or “nits.” Spraying is generally un- 
satisfactory as a method of applying 
dips to sheep, as it is too difficult to 
wet the wool. 

Sheep should be handled carefully, 
not roughly. Dip the bucks, ewes, and 
lambs separately. The sheep should 
be fed and watered from 3 to 6 hours 
before dipping, in order that they may 
not be hungry or thirsty and yet not 
gorged with food. In hot weather 
they should be cooled off before dip- 


2? Melophagus ovinus. 
Sheep Tick.” 
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ping, and when the nights are eolq 
they should be dipped in time to dry 
off before night. Ten days should 
elapse after shearing before dipping 
in order that cuts may heal, especially 
when arsenical dips are used, Be- 
cause of their extremely poisonous 
nature it is usually inadvisable to use 
arsenical dips in treating sheep. 
Prevention—To prevent infestation 
with lice it is essential that contact 
with lousy animals be prevented and 
that animals free from lice be kept ont 
of sheds, pens, inclosures, Or pastures 
where lousy stock has been present 
within three weeks. After the first 
dipping, sheep should be put on clean 
pastures or held in clean inclosures to 
allow time for any eggs to hatch and 
the lice to die, or else the sheds and 
lots should be thoroughly cleaned out 
and disinfected before using them, 
For this sort of disinfection the coal- 
tar dips in double the strength used 
for dipping are satisfactory. 


THE SHEEP TICK ? 


Location—The sheep tick occurs in 
the wool and on the skin. 

Appearance—The sheep tick is not 
really a tick, but is a kind of wingless 
fly (fig. 4). It has 6 legs, whereas 
the full-grown true ticks have 8 legs, 
The mouth parts are very similar to 
those of other flies. These insects are 
reddish or gray-brown in color, and 
are about a quarter of an inch long 
on an average, and may therefore be 
easily distinguished from the lice. 
They are distinctly divided into head, 
thorax, and abdomen, which distin- 
guishes them from the true ticks, 
which are occasionally found on sheep, 
as these true ticks have the thorax 
and abdomen fused, with the head not 
conspicuously distinct. 

Life history—The egg of the sheep 
tick is not laid as such, but is retained 
in the body of the female until it de 
velops into a larva or pupa, which 
occurs in about seven days. The pupa 
is then deposited by the tick and is 
attached to the wool of the sheep by 
a gluelike substance. When deposited 
it is covered with a soft, white mem- 
brane, which becomes brown and hard 
in about 12 hours. The pup of the 
sheep tick are commonly called eggs. 
The young ticks emerge from the 
pupal stage in 19 to 24 days, the 
shorter time being in warm weather 
and the longer in cold weather. The 
tick is almost full grown when it 
leaves the pupal case and it becomes 
mature in 8 to 4 days. After copula- 





For additional information see Farmers’ Bulletin 798 on “ The 
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tion the female may deposit its first 
pupa in 8 to 10 days. 

Distribution—Sheep ticks are widely 
distributed over the world and are 
common in the United States on both 
farms and ranges. Where dipping of 
range sheep for scab has been prac- 
ticed it has kept down the sheep tick, 
but where it has ceased sheep ticks 
have become very prevalent. They 
are most Common on coarse-wool and 
medium-wool sheep, and prefer the 
neck, breast, shoulders, belly, and 
thighs. 

Symptoms and lesions——The damage 
done by the sheep tick is of two kinds. 
It is a bloodsucker, thus causing great 
irritation, loss of blood, interference 
with feeding, and consequently poor 
nutrition and reduced vitality. It 
lives in the wool and lowers the value 
uf the wool by soiling it with the ex- 
creta and with the pupal cases. The 
‘oss caused is in addition to the wool 
deterioration which results from the 
injury to the sheep itself. The ticks 
may be easily found on parting the 
wool. Their presence may be sus- 
pected when sheep bite, scratch, or 
rub, and show a ragged fleece as a 
result. 

Treatment—The treatment for ticks 
is dipping. The coal-tar creosote, 
cresol, nicotine, and the lime-sulphur- 





Fic. 4.—Sheep tick (Melophagus ovinus), 
raporged female, enlarged. (From Imes, 
7.) 


arsenic dips are all satisfactory, but 
dips containing arsenic are not de- 
sirable for sheep. Dip twice at a 24 
to 28-day interval. 

Prevention—All places which have 
been occupied by ticky sheep should 
be regarded as dangerous from this 
standpoint for a period of two months, 
as the pupe may retain their vitality 
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under certain conditions for almost 
this length of time. Usually pupze 
remain in the wool, but wool contain- 
ing pupe may be rubbed off or pulled 


off and young ticks hatching from such 


pup may afterwards get on sheep. 
If inclosures are to be be used for 
clean sheep within this period they 
should be thoroughly cleaned and the 
litter and manure disposed of in such 
a way that sheep can not come into 


“| 





Fic. 5.—Sheep-scab mite (Psoroptes com- 
munis ovis), Female. Back view, greatly 
enlarged. (After Salmon and Stiles, 
1898.) 


contact with them until after the lapse 
of the 60-day period. A strong solution 
of coal-tar dip should also be used, 
but this can not be depended on to kill 
the pup, though it is useful in kill- 
ing the ticks that might escape a clean- 
ing process. To disinfect stone or 
wire-fence corrals, brush or straw 
may be scattered over the surface of 
the ground and burned. Clean sheep 
must be kept away from contact with 
ticky sheep and care must be taken 
to see that goats or other animals do 
no convey ticks to the sheep. Even 
persons may occasionally carry ticks 
for a short time in their clothing, and 
this must be kept in mind at shearing 
time and whenever there is danger of 
infection from persons who travel 
from one flock of sheep to another. 


SHEEP-SCAB MITE * 
Location. —On the skin. 
Appearance.—These parasites are very 


small animals, called scab ‘nites (fig. 
5). The male is only 0.5 mm, (one- 





° Psoroptes communis ovis. For additional information see Farmers’ Bulletin 713 on 


“Sheep Scab.” 
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fiftieth of an inch) long and the fe- 
male 0.625 mm. (one-fortieth of an 
inch), but they may be seen with the 
naked eye as small white objects, 
especially when placed on a dark 
background. It is easier to see them 
when they are warmed, by sunlight 
or otherwise, on such a background, 
as they may then be seen in motion. 
The full-grown mites have 4 pairs of 
legs and these legs have long hairs. 
In the female there is a_ so-called 
sucker on a jointed stalk on the tip 
of the first, second, and fourth pairs 
of legs, and in the male on the first, 
second, and third, the fourth pair in 
the male having a sucker which is 
not on a jointed stalk. 


Fic. 6.—Characteristic scab lesion in early stages of the disease. 


Life history—The female mite usu- 
ally deposits at least 15 eggs during 
her life, and may deposit 24. In 3 or 
4 days these hatch, the young mites 
beginning life with only 6 legs. In 
7 or 8 days these have become 8-legged 
mnites, which mate and begin deposit- 
ing eggs in the course of the next 3 
or 4days. One investigator (Gerlach) 
has estimated that in 90 days this rate 
of reproduction under favorable cir- 
cumstances, beginning with a single 
impregnated female, would produce 
one and one-half million mites. 

Distribution—Scab was formerly 
widely distributed over the United 
States, being the greatest pest that 
sheepmen had to contend with. 
Quarantine and eradicative dippings 
have nearly cleaned it out of the 
greater part of this country, so that 


at present it is largely a matter of 
cleaning up the relative small amount 
that is scattered about, an exceed. 
ingly difficult task, however, because 
of the scattered condition of the ip- 
fection. The cooperation of individual 
owners in promptly reporting to local 
livestock sanitary authorities cases of 
scab or cases suggestive of scab is 
highly important in scab eradication, 

Symptoms and lesions—The scab mite 
pricks the skin and sucks the blood 
serum. The puncture becomes jp. 
flamed, forming a small red spot with 
a slight exudation of serum. This 
serum forms the scab, from which the 
disease takes its name (fig. 6). The 
watery part of the serum dries out, 


(From Imes, 1916.) 


leaving a small crust for each bite, the 
total aggregate of these bites leading 
to the formation of considerable crusts 
or scabs. At the same time the bite of 
the mite causes itching, and this in 
turn leads to scratching, rubbing, and 
biting, thereby adding to the initial 
inflammation and producing a certain 
amount of hemorrhage as the scabs 
are rubbed off and sores form. The 
serum and sores afford lodging and 
favorable conditions for bacteria and 
become infected. The skin reacts to 
the continued inflammation and _ be- 
comes thickened. 

The first symptom noticed as a rule 
is the itching, manifested by a disposi- 
tion to rub and scratch. The wool is 
roughened and broken by the scratch- 
ing, and this condition suggests the 
possibility of scab. The sheep become 































restless and spend considerable time 
biting and rubbing the affected spots, 
finally losing the wool off large areas 
and leaving scabby sores (fig. 7). The 
time and energy spent in trying to alle- 
yiate itching is time and energy lost 
from feeding and growing, and this 
fact shows itself in the poor condition 
of scabby sheep. Ultimately many of 
these sheep will die unless treated and 
they are always so weakened as read- 
ily to fall victims to other diseases. 
The diagnosis of this disease is best 
made by a capable veterinarian, as the 
disease is too serious to warrant tak- 
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tervals of 10 to 14 days, preferably 
10, in warm dip. Ewes, bucks, and 
lambs should be dipped separately. 
Sheep must be held in the dip not 
less than two minutes; in the case of 
animals with advanced cases, espe- 
cially in the fine-wool sheep, they 
should be held three to five minutes 
the first time, unless the crusts and 
scabs are first broken up and soaked 
with dip. The lime-sulphur dip and 
the nicotine-and-sulphur dip are the 
two dips recognized in official dipping 
for scabies. Protection from reinfec- 
tion appears to be afforded for 33 days 





Fic. 7.—Scabby buck with entire hind quarters and flank affected. (From Imes, 1916.) 
(The discolored area is due to dip stain from hand dressing.) 


ing any chance on its spread. Itching, 
loss of wool, and other conditions pres- 
ent in scab may also be shown in the 
presence of lice, sheep ticks, true ticks, 
bearded seeds, cactus spines, eczema, 
wildfire, summer sores, rain rot, shear 
cuts, sunburn, and inflammation of 
the sebaceous glands; the effects of 
alkali dust may at times be mistaken 
for scab. 

Treatment—The only satisfactory 
treatment for scab is dipping. Hand 
dressing will not suffice and permits 
the spread of the disease while seem- 
ing to cure obviously affected areas. 
Animals must be dipped twice at in- 


92856 °—29——2 


by the lime-sulphur dip and for 69 
days by the nicotine-and-sulphur dip. 

Prevention—Open pasture that has 
been used by scabby sheep should be 
regarded as dangerous for a month or 
two, and buildings are regarded as 
suspicious for a year or more. Keep 
sheep away from old bedding grounds 
and other infected areas. As regards 
buildings, pens, ete., it is advisable to 
abandon them, burn them, or else clean 
and disinfect thoroughly if they are 
to be used after having had scabby 
sheep in them. Stray sheep should be 
looked on with suspicion and goats 
may carry scab mites for long periods, 
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Fic. 8.—The spinose ear tick (Otobius mégnini). A, ear ticks and débris from ear 
of cow (about natural size). B, engorged larva (magnified five times). C, young 
tick (magnified five times). D, partially engorged young tick (magnified five 
times). #, fully engorged young tick (magnified five times). F, adult female 
(magnified five times), (, adult male (magnified five times). (From Imes, 1918.) 
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Care must be used in purchasing sheep 
from areas where there has been any 
scab. 
OTHER VARIETIES OF SCAB 
Head scab and foot scab in sheep 
are relatively rare diseases caused by 
species of mites different from those 
causing common = scab. The same 
methods of treatment may be used, 
but head scab may prove more diffi- 
cult to cure and four or five or more 
dippings, supplemented by local ap- 
plications of remedies, may be neces- 
.sary. In cases of head scab the inter- 
val between dippings should be short- 
ened to a week or even to five days. 


OTHER EXTERNAL PARASITES 


True ticks occasionally infest sheep, 
but in this country it is rare to find 
ticks present on sheep and we are 
fortunately free from ticks that habit- 
ually infest sheep. Among those that 
do occur on our sheep is the spinose 
ear tick.* This is particularly preva- 


Fic. 9.—Screw-worm fly, as seen from above. 
Much enlarged. (From Bishopp, Mitchell, 
and Parman, 1917.) 


lent in the Southwest. It enters the 
external canal of the ear and attaches 
there well below the hair line, suck- 
ing blood from the tender skin. The 
ticks enter the ear as 6-legged seed 
ticks, become engorged, grublike lar- 
ve, molt to form the 8-legged nymph, 


which is covered with numerous small 
spines, and after months spent in the 
ear the nymphs crawl out, conceal 
themselves in dry protected places, 
transform into adult ticks, and mate 
(fig. 8). The female lays eggs which 
give rise to the 6-legged seed ticks 
and these in turn infest new hosts. 
Infested animals often have the ear 
canal plugged with wax and the ex- 


Fic. 10.—Screw-worm maggot, side view. 
Enlarged. (From Bishopp, Mitchell, and 
Parman, 1917.) 


cretions of the ticks. Such animals 
shake their heads or turn them from 
side to side. The ticks cause serious 
injury and occasionally death, espe- 
cially among horses and cattle. The 
best treatment is to clean the ear 
canal with a wire loop, using care not 
to injure tiie animal, and inject into 
the canal a mixture of 2 parts com- 
mercial pine tar and 1 part cottonseed 
oil. 

The screw worm’ is the name com- 
monly given to the maggot of a sort 
of blowfly especially prevalent in the 
Southwest. It is especially apt to 
infest sheep recently sheared, getting 
into the fresh cuts, and in the same 
way attack sheep and other animals 
that have been recently castrated, de- 
horned, or otherwise injured by hav- 
ing the skin broken. The fly (fig. 9) 
is larger than the house fly, dark 
bluish-green in color, with three black 
stripes on the back between the wings, 
and with a red or reddish-yellow 
coloring in the face. It deposits its 
eggs in carcasses or in wounds, in 
masses of from 40 to 250 eggs. In 
wounds these eggs hatch in three 
hours or less, giving rise to young 
maggots which burrow into the wound 
and grow rapidly during a period of 
4 or 5 days (fig. 10). They then leave 
the wound, burrow into the ground 
and form  pupe. The adult fly 
emerges from the pupal case in 3 to 
14 days, the entire life cycle being 
1 to 4 weeks. 

The best treatment for an infested 
wound is to pour in chloroform or ben- 
zol, later remove the maggots, and 
apply a mixture of 3 parts pine-tar oil 
and 1 part furfural to prevent fresh at- 


F ; Be : : ; , + ia . ss A . 2 : ~ = , 
4Otobius mégnini (Ornithodorous mégnini). For additional information see Farmers 
Bulletin 980 on “ The Spinose Ear Tick and Methods of Treating Infested Animals. 


5 Cochliomyia macellaria (Chrysomyia macellaria). 


For additional information see 


Farmers’ Bulletin 857 on “ Screw-Worms and Other Maggots Affecting Animals,” 
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tacks. Probing and opening the bur- 
rows is regarded as inadvisable. When 
the wound is severe it is advisable to 
all in a veterinarian, as there is some- 
times serious danger from hemor- 
rhage and infection. Every year nu- 
merous animals die from screw-worm 
infestation. 

By way of prevention it is essential 
that carcasses of animals dying from 
any cause should be promptly burned 
or otherwise disposed of so that flies 
can not breed in them. If they are 
buried they should be buried in quick- 
lime and the entire carcass should be 
at least two feet under ground and 
the soil tightly packed. Shearing 
cuts and other injuries from accident 
or operations should be coated with 
pine tar to prevent flyblow. Flytraps 
are valuable as control measures. 

Sheep-wool maggots belonging to a 
number of species® are somewhat 


Fic. 11.—Grub in the head (@strus ovis). 
Above, normal position; below, grub 
turned on its back. (From Osborn, 1896, 
after Riley.) 


similar in habits to the screw-worm 
fly. Related flies have become a very 
serious pest to sheep in Australia. 
The flies deposit their eggs or young 
in the wool. Infested sheep are some- 
times treated by clipping the wool 
about infested parts and applying 
concentrated dip, chloroform, or mix- 
tures of turpentine and tar. It is 
also advised that lambing should oc- 
cur as early as possible and shearing 
be carried on before the warm 
weather sets in, to reduce the chance 
of infestation. The wool of sheep, 
especially those affected with diar- 
rhea, should be kept trimmed about 
the tail region to prevent flyblow at 
this place. A practice which has been 
found of considerable value in Aus- 
tralia consists in spraying the tail 
region of the sheep with 0.7 per cent 
solution of arsenious oxid just before 
lambing time. This can be done 
quickly and easily, is cheap, and af- 
fords considerable protection. The 
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prompt destruction of carcasses is ag 
important in the control of these mag- 
gots as it is in the control of the 
screw worm. 


INTERNAL PARASITES 


The internal parasites include tape- 
worms, flukes, roundworms, and a 
few other forms, such as the maggots 
causing grub in the head, the tongue 
worm, and the one-celled forms, or 
Protozoa, these last being microscopie 
in size and of comparatively little 
known importance in the United 
States so far as sheep are concerned, , 

The following discussion includes 
the more important of the numeroys 
kinds of internal parasites that infest 
sheep. 

ARTHROPODS 


The arthropods include certain 
forms that live during a portion of 
their life as internal parasites of 
sheep, though most of the arthropod 
parasites of sheep are external para- 
sites. 

The arthropods are forms which 
possesss 6 or more leglike appendages, 
such as the insects, which, in a limited 
sense of the word, include those forms 
with 6 legs, the spiders and spiderlike 
forms, which as adults have § legs, 
and other forms having more than 8 
legs, some of them having a consider- 
able number. 

The life history of the arthropods 
varies so greatly in the case of dif- 
ferent forms that it is hardly possible 
to give a general statement covering 
it. 

GRUB IN THE HEAD‘ 


Location—The grubs occur in the nos- 
trils and in such communicating cavi- 
ties as the frontal sinus and the max- 
illary sinuses, cavities in the upper 
jawbone. 

Appearance.—The parasites appear as 
maggots which at first are less than 
2 mm. (one-twelfth of an inch) long. 
When fully developed in the sheep, 
they are usually over 2 cm. (four- 
fifths of an inch) long and 7 mm. 
(almost one-third of an inch) wide, 
though the grub may contract or ex- 
pand to a smaller or greater dimen- 
sion. There are 11 segments, rather 
flattened on the ventral (lower) sur- 
face and arched on the dorsal (upper) 
surface. The ventral surface is spiny, 
the dorsal smooth. At first the grubs 
are white, later they become yellow- 


—— 


6 Phormia regina, Lucilia sericata, and others, 


7 @strus ovis. 
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ish and darker, a band appearing on 
the dorsal side of the segments and 
finally becoming black (fig. 11). At 
the head end are two large hooks and 
at the tail end are two rounded 
breathing pores. 

Life history—The adult fly (fig. 12), 
which looks something like an over- 
grown house fly, is active during the 
summer, usually in June and July. 
The female fly deposits a tiny grub on 
the edge of the sheep’s nostril. Sheep 
usually run when the fly attacks them 
or is seen by them, often becoming 
frantic and holding the nose in the 
dust or against other sheep. The at- 
tack occurs usually during the heat 
of the day, the fly being quict in the 
early morning and late afternoon. 
The grub migrates up the nostrils by 
means of its hooks and spines, and 
may mike its way to the communicat- 
ing cavities. Occasional grubs fail to 
leave the sinuses in time and become 
too large to get through the apertures 
they entered; these die and usually 
become calcified. The grub in the si- 
nuses feeds and grows until it is ready 
to leave the sheep. Sometimes during 
the spring or summer, in temperate 
climates, the grubs leave the sheep 
and fall to the ground, into which 
they burrow a short distance. Their 
skin becomes hard and leathery and 
they lie quiescent for three weeks to 
two months, according to conditions of 
temperature and moisture. Finally 
the adult flies break out from the 
leathery envelopes within which they 
have undergone their transformation 
from the preceding stage, like a but- 
terfly in a chrysalis, crawl to the sur- 
fuce, and are ready to mate and then 
to deposit their young. 

Distribution —This parasite appears to 
be prevalent throughout the United 
States wherever sheep are kept. It is 
a common and troublesome pest, espe- 
cially in the South. 

Symptoms and lesions——As the grub 
crawls about in the nostrils the hooks 
and spines set up an irritation which 
is at first acute with a resultant flow 
of serum from the nose, resembling a 
“cold in the head.” Presently the 
nostrils show evidence of bacterial in- 
fection, the flow thickens and becomes 
discolored, presenting the picture 
called by the sheepmen “ snotty nose,” 
a pronounced catarrhal condition. 
The hooks and spines set up minute 
hemorrhages, which are visible on 
post-mortem examination as rows of 
blackened dots on the mucous lining 
of the nostrils and sinuses. One re- 
sult of this irritation and inflamma- 
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tion is a thickening of the mucous 
membrane, a condition which inter- 
feres with its normal function of 
smell and helps to close the breath- 
ing passages, which are already func- 
tioning improperly as a result of the 
thick, catarrhal secretions. As a con- 
sequence the sheep experiences diffi- 
culty in breathing, which tends to im- 
pair its general physical condition. 
Add to this the fact that the sinuses 
may become filled with purulent mat- 
ter and that the toxins from the puru- 
lent matter here and elsewhere are 
constantly absorbed and there is evi- 
dently present a _ condition which 
must weaken an animal. Further- 
more, the irritation due to the wan- 
dering of these spiny grubs over the 
sensitive mucous membrane of the 
nostrils prevents the sheep from rest- 
ing or devoting its full time and 
energy to feeding and growing. 
Though the characteristic symptom 
of grub in the head is the profuse 


Fia, 12. 
head 
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Adult fly which causes grub in the 
(@strus ovis). Enlarged, (From 


discharge from the nose, the sheep 
show other evidences of the infection. 
They sneeze frequently and often 
show symptoms of difficult breath- 
ing. The eyes become inflamed, as 
would be expected in connection with 
an inflammation of the nostrils, the 
head is often carried low or may be 
moved about in a peculiar manner 
as though the sheep were trying to 
rid themselves of an obstruction in 
the head, the appetite is diminished, 
or at least the sheep eat less owing 
to distraction from pain and diffi- 
cult breathing, and in severe cases 
the animals may have convulsions 
and ultimately die. 

Treatment—The treatment for this 
condition is not very satisfactory and 
dependence should be placed on pre- 
ventive measures, which are, fortun- 
ately, of a comparatively simple sort 
and easily applied. One of the meas- 
ures which has been advocated in the 
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way of treatment is to put the sheep 
in an inclosure on hard ground or on 
a floor of some sort which has been 
sprinkled with lime, and to mill them 
around so as to stir up the lime and 
sause violent sneezing, in the hope of 
expelling the grubs in this manner. 
This may remove some grubs from 
their position in the nostrils, but it 
can have no effect on those in the 
sinuses and will by no means remove 
all those in the nostrils. Attempts 
have been made to kill or remove 
grubs by putting the sheep in a room 
with burning sulphur, some person 
remaining there as long as possible 
to test the strength of the fumes. 
This is dangerous to the sheep and the 
operator and can not be recommended, 
especially since it is not very suc- 
cessful. In the ease of particularly 
valuable animals which are seriously 
affected, the sinuses may be opened 
with a trephine and the grubs ex- 
tracted with forceps. Sheep tolerate 
the operation well enough, but the 
operation is one that’ should be done 
by a competent veterinarian. If the 
sheep is not worth the cost of such an 
operation, it should be sent to the 
butcher before the progress of the 
disease has rendered the animal unfit 
for food. 

Prevention —Smearing the nose of the 
sheep with a preparation that will 
prevent the fly from depositing its 
larve successfully on the nostril has 
been found to be a very satisfactory 
preventive measure and is one that is 
extensively practiced. Various prepa- 
‘ations have been used, such as equal 
parts of tar and grease, of tar and 
fish oil, or of tar and whale oil; but 
the use of pine tar alone seems to 
be quite satisfactory. It is advisable 
to apply the tar by hand, at least the 
first time, and to make sure that it is 
applied liberally to the entire mar- 
gins of the nostrils. The application 
may be renewed by hand later, as 
often as necessary, or may be auto- 
matically renewed by using a _ salt 
lick consisting of a thick plank or 
split log in which holes, 2 inches in 
diameter, are bored, with salt placed 
in the holes and the edges of the holes 
heavily tarred, so that the sheep get 
the tar on their nostrils as they lick 
the salt. 


TAPEWORMS 


Adult tapeworms are usually com- 
posed of a head, armed with hooks 
and suckers as a rule (though those 
in the sheep’s intestines have no 
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hooks), and a body consisting of aq 
number of flat segments arranged in 
a chain. Adult tapeworms are usually 
found in the small intestines, but in 
some cases they may occur in the 
stomach, large intestines, or the duets 
of the liver and pancreas. Tape- 
worms produce eggs of microscopic 
size which pass out in the feces and 
on being swallowed by a suitable host, 
usually of a sort different from the 
host of the adult tapeworm, give rise 
to an intermediate stage, or larva, 
which is usually more or less spherical 
or elliptical and composed of a tape- 
worm head and neck attached to a 
membrane, the membrane usually in- 
closing a clear fluid. In the case of 
many of the common tapeworms this 
form is called a bladderworm. It 
usually occurs in the body tissues, 
and when it is eaten by the host 
of the adult tapeworm the head of 
the tapeworm passes to the intestine 
and forms the adult worm by the ad- 
dition of segments back of the head. 
This tapeworm in turn produces eggs 
and the cycle is repeated. Thus, cer- 
tain tapeworms in the dog give rise 
to certain bladderworms in sheep, the 
tapeworm eggs in the feces of the dog 
being deposited on the pasture and 
picked up by sheep with the herbage 
that they eat. The dog in turn be- 
comes infested with tapeworms when 
it eats the bladderworms in the meat, 
brain, liver, entrails, or other parts 
of the sheep. 

Sheep may harbor adult tapeworms 
in the intestine and bladderworms in 
the body tissues. 


THE MONIEZIAS * 


Location—These tapeworms are found 
in the small intestines. i 
Appearance.—They are whitish to yel- 


lowish in color and may attain a 
length, in some specimens, of several 
yards (see fig. 13). The individual 
segments of a worm are broader than 
long, and each segment contains at 
some period of its development a 
complete set of reproductive organs. 
The end segments are full of eggs, 
and these segments break off from the 
rest of the worm and pass out in the 
manure, where they are often found 
by the farmer and regarded as com- 
plete worms. The presence of these 
segments in the feces serves to diag- 
nose cases of infestation with the 
tapeworm. 

Life history—The life history of these 
tapeworms is not known. Sheep are 
herbivorous animals and would only 


8 Moniezia erpansa, M. trigonophora, and M. planissima. 
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by accident eat animals, such as in- 
sects, that might serve as interme- 
diate hosts. It is possible that the 
intermediate hosts are small animals, 
such as insects, that are taken in by 
the sheep on grass, but we have no 
evidence on this subject. 

Distribution—These tapeworms are 
more or less common throughout the 
United States. Two of the forms (M. 
erpansa and M. planissima) are also 
widely distributed outside the United 
States. 

Symptoms and lesions—When these 
worms are present in sheep in large 
numbers they cause obstruction of the 
intestine and intestinal irritation, with 
the result that they interfere with di- 
gestion and the sheep become un- 
thrifty, weak, and emaciated; such 
sheep are unable to stand adverse con- 
ditions, such as bad weather or poor 
food, and die where sheep not so in- 
fested may survive. The digestive de- 
rangement is manifested by diarrhea 
as a rule. It is known that tape- 
worms often cause very marked and 
even severe nervous symptoms in man, 
and while such symptoms are more 
difficult to detect in sheep, there is 
every reason to suppose that they may 
occur. 

On post-mortem examination of af- 
fected sheep the tapeworms are found 
in the small intestine, often in large 
numbers. The sheep show no special 
indications of their presence other 
than poor condition, evidences of diar- 
rhea, and inffammation or catarrh of 
the intestines, 

Treatment—Various treatments have 
been recommended. Among the reme- 
dies which have been used are the 
following : 

Kamala.—This drug has been given 
in doses of 1 dram to lambs. It causes 
diarrhea and lambs so treated may 
remain poor for some time in spite of 
abundant food and good conditions 
otherwise. 

Kousso.—This is said to have given 
good results in doses of 2 drams to 
lambs. 

Koussin.—This is reported as giving 
good results in 2-grain doses. It ex- 
pelled the tapeworms, and the animals 
remained in good spirits and improved 
in condition. 

Oleoresin of male fern—This is 
given in doses of 1 dram and may be 
given with 2 to 4 ounces of castor oil. 

Areca nut.—This may be given to 
lambs in doses of 1 to 3 drams. It 
must be freshly ground shortly before 
as used, preferably the day it is 
used. 


The copper-sulphate and tobacco or 
nicotine treatment for stomach worms, 
given on page 14, will also remove 
some tapeworms. 
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Fic. 13.—Tapeworm 
gears). About 
Stiles, 1898.) 
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(Moniezia 
natural size. 


In South Africa good results have 
been reported from the use of a mix- 
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ture containing 1 part of sodium 
arsenite (testing 80 per cent arseni- 
ous oxide) and 4 parts of copper 
sulphate. The total dose of the mix- 
ture is as follows: For animals 2 to 
4 months old, 180 milligrams; 4 to 6 
months old, 250 mg.; 6 to 10 months 
old, 375 mg.; 1 year old, 500 mg.; 2 
years old or older, 625 mg. This may 
be given as a powder. Remove food 
and water the afternoon before dosing ; 
dose the following morning; allow 
food that afternoon and food and 
water the next morning. The dose 
may be repeated the day after the 
first dose, in which case food is al- 
lowed the afternoon after the first 
dose, the animul is dosed the follow- 
ing morning and fed that afternoon, 
but no water is allowed from the 
afternoon preceding the first treat- 
ment until the morning following the 
second treatment. Owing to the poi- 
sonous nature of arsenic, it is best 
to test the treatment on a few sheep 
to be sure the dose is safe before dos- 
ing a flock, and the drugs should be 
kept out of reach of children and ani- 
mals. If the treatment is repeated at 
intervals of a month or more through 
warm weather, the single treatment 
should be used. 

The Oklahoma experiment station 
reported very good results from a solu- 
tion containing 1 per cent copper sul- 
phate and 1 per cent by weight of 
snuff or powdered tobacco. The to- 
bacco is steeped overnight and the 
copper sulphate then added. The dose 
is 50 c. ec. (about 1% ounces) for 
lambs and twice this amount for full- 
grown sheep. 

A 40 per cent solution of nicotine 
sulphate is replacing to a large extent 
the snuff or powdered tobacco for 
making a copper sulphate containing 
nicotine. One ounce of the nicotine- 
sulphate solution should be added to 
each gallon of the 1 per cent copper- 
sulphate solution. The dose of the 
combined solution is the same as for 
the snuff or powdered-tobacco solution, 
but should be diminished if the full 
dose produces unpleasant symptoms. 
It should not be given to very old or 
very young animals, to animals in a 
weakened condition, or to those suffer- 
ing from disease conditions other than 
of parasitic origin. The alternating 
use of this solution with the straight 
copper-sulphate solution is often good 
practice. 


® Thysanosoma actinioides, 
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Prevention. No dependable preventive 
measures against these tapeworms can 
be recommended, owing to the fact 
that the life history is unknown. 


THE FRINGED TAPEWORM ° 


Location —This tapeworm is found in 
the small intestine, the gall ducts. gal] 
bladder, and biliary canals of the 
liver, and in the duct of the pancreas, 

Appearance.—These are whitish or 
yellowish tapeworms and may be a 
foot long (fig. 14), but are commonly 
shorter. They may be readily dis- 
tinguished from other tapeworms by 
the fact that each of the segments 
has a fringe on its posterior border, 
This fringe may be most easily seen 
when the segment is put into water, 
where the fringes can float out from 
the segment. Tapeworms found in 
the liver or pancreas will be this 
worm and not the Moniezias already 
described. . 

Life history—As in the case of the 
Moniezias (and this is true of all the 
adult tapeworms of cattle, sheep, and 
horses), the life history is unknown. 
Presumably it has an intermediate 
stage, perhaps in an insect or other 
small animal. 

Distribution—The fringed tapeworm 
is a parasite of western sheep and is 
found in the East probably only when 
the sheep have been shipped from the 
West. The infected range is probably 
confined to North Dakota, South Da- 
kota, Nebraska, Kansas, Oklahoma, 
and Texas, and the States west of 
them. The parasite apparently has 
found conditions most favorable 
umong range sheep, and it seems to 
be losing ground with the breaking up 
of the big western sheep ranges and 
the substitution of small holdings of 
sheep. 

Symptoms and lesions—The obstruction 
of the bile ducts and pancreatic ducts 
causes inflammation of these ducts 
and derangement of the liver. As a 
result there is an alteration in the 
secretions as regards amount and 
character, which impairs digestion 
and causes a lack of thriftiness. This 
shows in lost flesh and poor quality 
of flesh and wool. Sheep weakened 
by fringed tapeworms may die from 
the parasitic infestation or from ina- 
bility to withstand other adverse con- 
ditions. Infested sheep are commonly 


hidebound and suffer from diarrhea. 
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On post-mortem examination the 
tapeworms may be found in the intes- 
tine and in the liver 
and pancreas, and the 
ducts of these glands 
are usually found thick- 
ened when infested. In 
the spring of the year 
fringed tapeworms seem 
more likely to be found 
in the small intestines 
than at other seasons. 

Treatment.— No success- 
ful treatment is known 
for this parasite. Such 
treatments as have been 
attempted have failed, 
and all that can be rec- 
ommended at this time 
is careful nursing and 
good feeding. 

Prevention—As in the 
case of the Moniezias, 
the fact that we do not 
know the life history of 
this worm makes it im- 
possible to give specific 
directions for prevent- 
ing infestation. 


BLADDERWORMS 


THE THIN-NECKED 
BLADDERWORM !° 


Location—T he thin- 
necked bladderworm is 
found in the abdominal 
cavity attached to the 
mesenteries or omenta 
or in the liver. 

Appearance.—The blad- 
derworm looks like a 
sac full of a clear fluid, 
with a white object, 
which is the head and 
neck, projecting into it 
from one end. It is 
usually about 1 inch in 
diameter, but may at- 
tain a long diameter of 
several inches. The 
bladderworm proper is 
surrounded by a cyst, pig 44 
which is developed by " tapew 
the host animal as a pro- 
tective measure against 
the parasite. When 
this cyst is broken the 
parasite usually rolls out and is seen 
to be a thin-walled structure. By 


Fringed 
tapeworm (7 hy- 
sanosoma actinio- 
ides). About nat- 
uralsize. (From 
Stiles, 1898.) 
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careful manipulation the head and 
its rather long neck may be squeezed 
out at one end of the ‘‘ bladder” 
(fig. 15). 

Life history—If one of these bladder- 
worms is fed to a dog the cyst wall 
will digest, but the tapeworm head 
and neck will pass on to the small in- 
testine of the dog and begin to grow 
segments back of the neck. In this 
way it will form a tapeworm, one of 
the largest of the dog tapeworms ”™ 
(fig. 16). This tapeworm attains a 
length of a yard or more, becoming 
mature and beginning to liberate egg- 
bearing segments in the course of 10 
or 12 weeks. When dogs infested with 
these tapeworms run over pastures 
used by sheep, they leave feces con- 


Fig. 15.—Thin-necked bladderworm (Cysti- 
cercus tenuicollis). Natural size. (From 
Stiles, 1898.) 


taining tapeworm eggs on the pasture, 
and these eggs are spread by rain and 
washed on to the grass and into 
streams and puddles where the sheep 
drink. When the sheep get these eggs 
in food or water, the embryo escapes 
from its surrounding shell, makes its 
way to the liver of the sheep, and be- 
gins to develop. In time it slips out 
of the liver and becomes attached to 
the mesenteries or omenta. At first it 
is a bladder without a head, but later 
the head and neck develop, and it is 
then ready to infect any dog that 
eats it. 

Distribution—This parasite is quite 
generally distributed over the United 
States, but the indications are that 
the worm is becoming less common as 
a result of improvements in disposal 
of viscera and offal at slaughterhouses 
during the last 15 years. It is most 
likely to be present where sheep are 


4 Commonly called Tenia marginata, and more properly Tenia hydatigena, 
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associated with dogs, either when 
herded by them or where stray dogs 
are common, and where sheep are 


Fie. 16.—Tapeworm (Tenia hydatigena) 
of dog, developed from thin-necked blad- 
derworm of sheep. About natural size. 
(From Stiles, 1898.) 
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slaughtered on farms or at small 
country slaughterhouses at which lit- 
tle care is exercised in disposing of 
the viscera and of diseased portions 
of carcasses. 

Symptoms and lesions—Light infesta- 
tions with these bladderworms seem 
to do very little damage. Severe in- 
festations, such as a sheep would get 
by eating grass that had an entire seg- 
ment full of eggs on it, will make a 
sheep very sick and may kill it. Un- 
der these conditions sheep usually die 
at a rather early stage of the disease, 
and at a time when the embryos are 
wandering around in the liver, the im- 
mediate cause of death being hemor- 
rhage from the liver, or peritonitis. 
Post-mortem examination under these 
conditions would seldom be sufficiently 
minute to reveal the exact cause of the 
trouble, and it would seldom be charged 
to the account of this parasite. 

On post-mortem examination the 
bladderworms are usually readily ob- 
served in the mesenteries or omenta, 
or in earlier stages, in the liver. When 
the liver has just recently been in- 
vaded, the presence of the parasite is 
usually indicated by serpentine mark- 
ings showing the course of the wan- 
derings of the young worms. 

Treatment.—There is no treatment for 
infestation with the bladderworm in 
sheep. 

Dogs should be kept free from tape- 
worms of any sort, including the one 
responsible for this bladderworm in 
sheep. For removing these _ tape- 
worms, fast the dog from noon of one 
day until the following morning and 
then give one of the following treat- 
ments: 

Oleoresin of male fern.—The dose 
for dogs is 15 minims to 1 dram (a 
quarter of a teaspoonful to a tea- 
spoonful), according to size. This 
may be given in capsules and followed 
immediately by an ounce of castor oil. 

Areca nut.—This may be given in 
the same amounts as the oleoresin of 
male fern, and will usually not need a 
purgative, as areca itself is a purga- 
tive. If feces are not passed in the 
course of four or five hours, it is ad- 
visable to give castor oil or some other 
purgative. As noted previously, areca 
nut must be freshly ground to be effi- 
cacious. 

Arcoline hydrobromide.—For large 
dogs, one-half grain; for dogs of mod- 
erate size, one-fourth grain; for small 
dogs, one-eighth grain. No purgative 
should be given, as this drug is itself 
purgative. 
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Kamala.—This may be given in 
doses of half a dram to 2 drams (a 
half teaspoonful to 2 teaspoonfuls). 
The powder may be given in sirup and 
will not need to be followed by a 
purgative, as kamala itself is a purga- 
tive. As in the case of areca nut, if 
feces are not passed in four or five 
hours, castor oil or some other purga- 
tive should be given. 

Any tapeworms that are passed and 
the feces with them should be burned. 
On the farm this is easily done by 
using hay or straw for fuel. 

Prevention—This consists in prevent- 
ing dogs from eating uncooked meat, 
especially diseased and parasitized 
meat and viscera. Slaughterhouse 
refuse should be tanked and not left 
where dogs can have access to it. The 
use of the tank has apparently re- 
sulted in a diminution in the number 
of cases of this parasite in sheep and 
dogs, and the extension of this meas- 
ure will probably eradicate it in time. 
Dogs should be kept free from tape- 
worms by suitable remedies, whenever 
necessary, and it would be advisable 
to give such treatment as a routine 
procedure about four times a year 
where there is any chance of dogs’ 
eating infective material. Stray dogs 
should be kept off farms and sup- 
pressed by appropriate measures. 


SHEEP MEASLES ™ 


Location—Parasites known as sheep 
measles occur in muscles, including 
the heart, and intermuscular connec- 
tive tissue, and as degenerate cysts in 
the lungs, walls of the first and fourth 
scomachs, and the kidneys. 

Appearance.—This parasite occurs in 
the meat (measly mutton) as ovai 
cysts 3.5 to 9 mm. (one-seventh to one- 
third of an inch) long by 2 to 4 mm. 
(one-twelfth to one-sixth of an inch) 
wide. These cysts have a thin exter- 
nal membrane inclosing a clear fluid. 
On one side of the cyst is an opaque 
white object, which is the head and 
neck of a tapeworm (fig. 17). When 
degenerated the cysts appear as cheesy 
or hard nodules, the hardness being 
due to lime salts. 

Life history—The life history of this 
parasite is similar to that of the thin- 
necked bladderworm, the adult being 
a certain species of tapeworm of the 
dog (Tenia ovis). 

Distribution—In the United States 
this parasite appears to be most com- 
mon in the West, especially in Mon- 
tana, Idaho, Washington, Oregon, 


2 Cysticercus ovis. 
3 Multiceps multiceps. 
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California, Colorado, and Nevada. It 
has been found abroad in England, 
France, Germany, Algeria, Southwest 
Africa, New Zealand, and South 
America 

Symptoms and lesions—-When sheep 
have but a few of these cysts no 
symptoms are likely to be observed, 
although it has been suggested that 
Sheep measles may be responsible for 
the many stiff lambs found during 
spring and summer on the western 
sheep ranges. When many cysts are 
present sheep will become very sick, 
and if all the eggs from one segment 
are eaten by a sheep it is liable to 
die. On post-mortem examination the 
cysts are the principal thing observed, 
though in badly infested cases the 
meat may be watery and discolored. 


Fic. 17.—Sheep muscle showing 
(Cysticercus ovis). Natural size. 
Ransom, 1913.) 


measles 
(From 


Treatment and prevention—These are 
the same as for the thin-necked blad- 
derworm (p. 15) and its adult tape- 
worm. 


THE GID PARASITE ™ 


Location—The gid parasite occurs in 
the brain or spinal cord. Degenerate 
worms that failed to reach the central 
nervous system may be found in mus- 
cles and other tissues. 

Appearance.—This worm occurs as a 
large cyst or bladderworm, attaining 
the size of a hen’s egg or larger, and 
is composed of a thin membrane con- 
taining a rather large amount of 
fluid. On the bladder membrane are 
a number of small, white objects about 
the size of a grain of wheat, project- 
ing, as a rule, into the bladder fluid 
‘(fig. 18). These are the tapeworm 


Synonym, Canurus cerebralis. 
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heads. A parasite of this sort is 
called a ccenurus. 

Life history—When such a bladder- 
worm, or ccenurus, is eaten by a dog, 
fox, or coyote the bladder membrane 
digests, releasing the attached tape- 
worm head. These heads then pass 
into the small intestine, where they 
form the adult tapeworm by the addi- 
tion of segments back of the head (fig. 


Fic. 18.—Gid parasite (Multiceps multiceps) from brain of sheep. 
Hall, 1910.) 


19). Ordinarily the worm is fully 
grown and 2 or 3 feet long in the 
course of a month or two, though oc- 
casionally a longer period is required. 
The full-grown tapeworm produces 
minute eggs, which pass out in the 
feces of the dog on to the pasture or 
range. Under favorable conditions 
these eggs are taken in by sheep with 
contaminated food or water. The 
shell digests from the egg and releases 
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an embryo, which is armed with six 
hooks. By means of these hooks the 
embryo cuts its way through the tis- 
sues of the sheep and into the blood 
stream. In the blood the embryos are 
carried to various tissues, but only 
those that reach the brain or spinal 
cord are able to attain the full larval 
development, the others dying and de- 
generating by the time they reach the 


Natural size. (From 


size of a pea. Those that reach the 
central nervous system at first move 
about on or in the brain or spinal 
cord, forming curving channels. Ata 
suitable point the wandering ceases 
and the bladderworm grows and com- 
pletes its development in about seven 
or eight months, the sheep dying in 
nine months or earlier. 

Distribution —In the United States this 
parasite has been found chiefly in 
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northern Montana, where it has been 
established since about 1890, possi- 
bly longer. There have also been 
outbreaks of gid in Arizona and in 
New York. Cases have been observed 
also in various localities to which 
sheep have been shipped from infested 
regions. Occasionally cases are im- 
ported from Europe. Outside the 
United States the disease is known 
to occur in England, Scotland, Ire- 
land, France, Germany, Austria, Hun- 
gary, Italy, Sardinia, Switzerland, 
Greece, Spain, Holland, Denmark, Ice- 
land, Shetland, Morocco, Cape Colony, 
Southwest Africa, South Australia, 
New Zealand, Argentina, Chile, and 
Canada. 

Symptoms and lesions.—At the time that 
the young worm gets to the brain 
there are usually slight symptoms of 
fever and restlessness, which are 
easily overlooked. If the sheep dies 
at this time, as a result of severe in- 
festation, an examination of the 
brain will show ‘a number of curving 
channels on its surface. As a rule 
the symptoms of this stage abate and 
there is no further indication of the 
presence of the parasite until it has 
grown to the point where the heads 
form. This will take place about the 
seventh or eighth month after infec- 
tion. The head of the worm can be 
evaginated from the bottom of its 
tubular neck, just as a glove finger 
may be turned inside out, and this 
brings its hooks and suckers into con- 
tact with the brain. From this irri- 
tation and from the pressure of the 
growing bladderworm there arise the 
very striking symptoms indicative of 
gid. Affected sheep very commonly 
walk in a circle, turning toward the 
side corresponding to the affected por- 
tion of the brain when the parasite 
is on the surface of the cerebrum. 
When the parasite is located at an- 
other point the symptoms are somewhat 
different. In these cases sheep may 
walk with the head held high and 
may step high, or with the head held 
low and with a stumbling gait, or 
may show other odd symptoms in the 
way of unusual locomotion. Such 
animals gradually lose interest in 
food and water and finally cease eat- 
ing or drinking. In consequence they 
become very much emaciated. They 
may move about continuously or stop 
at times and gaze fixedly at nothing 
in particular, They are difficult or 
impossible to herd and tend to lag 
behind the flock or become lost. The 
head is often carried to one side and 
the animal may become blind or ap- 
pear to be blind. 
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Unless surgical treatment or acci- 
dent frees the sheep from its para- 
site, the animal will die, usually in 
the ninth month. When examined 
after death the brain or spinal cord 
will be found to have on or in it a 
bladderworm, or more than one, and 
an equal amount of brain or cord tis- 
sue will be found to have disappeared 
or been crowded aside by the growth 
of the cyst. The skull adjacent to the 
parasite is often softened or even ab- 
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Fig. 19. uae stage of Multiceps mul- 
ied) in dog. Actual size. (From Hall, 


sorbed to the point where it has # 
hole or several holes through it. In 
the late stages sheep are so emaciated 
that the meat is unfit for food. 
Treatment.—The treatment for gid is 
surgical. This is satisfactory only 
when the cyst is on the surface of the 
brain. Operation may be performed 
with a trocar and cannula or with a 
trephine. In the trocar and cannula 
operation the wool is sheared over 
the affected area, as determined by 
the symptoms and by palpation to 
find a soft spot or one where the 
sheep reacts violently to pressure. 
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Under local anesthesia the trocar and 
eannula are driven through the skull 
and the trocar withdrawn from the 
eannula. If the cyst is struck, a 
watery fluid will issue from the can- 
nula. This fluid is syringed out and 
the cannula withdrawn. Suitable 
cannulas are provided with a cleft 
to catch the bladder membrane and 
pull it out. If this fails, it is neces- 
sary to remove the membrane with 
forceps or by some other means. 
This operation, like operations gen- 
erally, should be conducted under 
aseptic conditions. The median line 
of the skull should be avoided. 

With the trephine outfit the wool is 
sheared over the proper area and 
under local anesthesia and aseptic 
conditions a V-shaped incision is made 
through the skin and the skin dis- 
sected back. A piece of skull is then 
eut out with a five-eighths-inch tre- 
phine and the hard membrane cover- 


Fic. 20.—Hog liver infested with hydatid 
(Echinococcus granulosus). Greatly re- 
duced. (From Stiles, 1898.) 


ing the brain is cut with bent scis- 
sors. The parasite will usually push 
out and may be grasped with forceps 
and removed. If it does not appear, 
it may be necessary to explore for it 
with the finger. After removing the 
parasite and controlling the hemor- 
rhage, the skin flap may be sewed 
back along one side of the tip of the 
V, and the wound covered with a 
pledget soaked in some antiseptic. 
@he animal should be kept quiet in a 
dark shed for several days after op- 
eration. 

Some sheepmen cut the skull with a 
pocket knife or puncture the cyst 
with a knife. In such cases the sheep 
is apt to die of infection, even if the 
worm is removed. The operation for 
gid calls for care and should be per- 
formed by a competent veterinarian. 
If operation does not seem to be feasi- 
ble, it is advisable to kill giddy sheep 
for mutton or send them to market be- 
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fore they become emaciated and unfit 
for food. 

Prevention.—The most important pre- 
ventive measure is to destroy the 
heads or at least the brains of giddy 
sheep. This may be done by burning. 
Where wood is scarce the skull may 
be split with an ax or a cleaver and 
the brain put on a forkful of hay or 
straw and burned. Where this is not 
feasible the brain may be removed 
from the skull, crushed, and covered 
with formaldehyde, turpentine, or a 
coal-tar or tobacco dip. The essential 
thing is to destroy the parasite to 
prevent dogs, coyotes, or other ani- 
mals from eating it. 

Another measure of importance is to 
keep dogs, especially sheep dogs, free 
from tapeworms. To this end it is ad- 
visable that they be given tapeworm 
treatment four times a year. For the 
treatments that may be used see page 
16. Measures against coyotes and 
other noxious wild animals are valu- 
able in controlling gid as well as in 
keeping down the destruction of stock. 
Stray dogs should be eliminated on 
the same grounds. 


THE HYDATID “ 


Location—The preferred sites of the 
hydatid parasite in sheep are the 
liver and lungs, but it may occur in 
practically any organ or tissue. 

Appearance.—The parasite occurs in 
sheep usually as a multiple bladder- 
worm, varying from the size of a nut 
to the size of a child’s head, some- 
times as a spherical object and some- 
times irregular in shape (fig. 20). It 
has a very thick, laminated bladder 
wall, and in the simplest form of the 
parasite this bladder contains a clear 
fluid and minute objects resembling 
grains of sand lying unattached in the 
fluid. These grains are brood capsules, 
and each of them contains a number 
of very small tapeworm heads. Some- 
times the bladderworm develops other 
bladderworms, attached or _ unat- 
tached, on the inside or outside. 

Life history —W hen the brood capsules 
from a hydatid are eaten by a dog, 
eat, or other suitable animal, each 
tapeworm head in the brood capsules 
develops into a tapeworm by the addi- 
tion of segments back of the head. 
This tapeworm is a very small one, 
less than half a centimeter (about 
one-fifth of an inch) long (fig. 21). 
As the hydatid may form thousands 
of such heads in its brood capsules, 
dogs may become infested with large 
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numbers of these worms on eating 
hydatids. The eggs produced by the 
adult tapeworms in the dog pass out 
in the feces. When taken in by a 
sheep or other animal the egg hatches 
and releases an embryo which makes 
its way to some suitable tissue and 
develops to the hydatid. This hy- 
datid may develop in man if an egg 
of the tapeworm is swallowed, and a 
large percentage of hydatid infesta- 
tions in man result in death. It is 
therefore a very dangerous parasite 
to human beings. 

Distribution—This parasite has been 
found at a number of places in the 
United States proper and in Alaska, 
as well as in other parts of the 
world. ‘Oertain regions are found to 
send a large number of infected swine 
to the slaughterhouses, though its oc- 
currence in sheep is comparatively 
rare in the United States. Where it 
is locally prevalent, its abundance 
may be attributed to infected dogs 
which have probably become infected 
through carelessness in the disposal of 
diseased carcasses and viscera of 
slaughtered animals. Careless persons 
may feed diseased portions of car- 
easses to dogs or leave them where 
dogs will get at them and eat them. 

Symptoms and lesions——The symptoms 
in sheep affected with hydatid de- 
pend on the location of the parasite 
and its size, and so are very vari- 
able. Where the parasite is small or 
has room to develop without crowd- 
ing important organs, few symptoms 
may be noticed. On the other hand, 
the parasite may develop in such 
structures as the brain or heart and 
cause very marked symptoms and 
sudden death from pressure or rup- 
ture. As a rule, infestations will not 
be detected and correctly diagnosed 
during the life of a sheep and they 
will be found only on post-mortem. 
In such cases the large, thick-walled 
bladders are readily found. 

Treatment—The only treatment for 
this condition is surgical, and this is 
not apt to be feasible in sheep, even if 
the disease should be diagnosed ante 
mortem. 

Prevention.—The most important meas- 
ure in the way of prevention of this 
disease is the proper disposal of car- 
casses and portions of carcasses of 
animals dying on the farm or killed 
there or elsewhere. The “con- 
demned” tank at the modern slaugh- 
terhouse has been one of the great- 
est factors in destroying parasites of 
this sort, and the lack of an equally 
good arrangement at the small coun- 
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try slaughterhouse and on the farm is 
one of the important conditions which 
permit such parasites to persist. 
Where diseased viscera, such as livers 
infested with hydatid, are thrown out 
where dogs can get at them, para- 
sites of this kind are liable to be 
prevalent. The next measure of im- 
portance in controlling this disease is 
to keep dogs free from tapeworm by 
administration of tapeworm treat- 
ments four times a year. For these 
treatments, see page 13. Owing to the 
danger of persons’ acquiring hytadid 
disease and the serious nature of this 
disease in man, dogs known to har- 


Fic. 21.—Hydatid tapeworm (Echinococcus 
granulosus). Highly magnified. (From 
Stiles, 1898, after Leuckart.) 


bor this tapeworm should be killed 
and burned or buried deep in quick- 
lime. 

FLUKES 


Flukes are usually flat, leaflike 
animals, provided with suckers, but 
not segmented like the tapeworms. 
They occur in the adult stage in vari- 
ous locations, the stomach, intestines, 
liver, lungs, and blood vessels, and 
may occur in immature stages in such 
tissues as the muscles. The adult 
flukes produce eggs of microscopic 
size which pass out and hatch in 
water. The embryos released from 
the eggs infect snails in which they 
transform into a succession of larval 
Stages. The parasites finally escape 
from the snails and may penetrate the 
skin of the final host or may be swal- 
lowed, sometimes after encysting, in 
food or water. 

Sheep in certain localities in the 
United States, as well as in other 
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parts of the world, suffer considerably 
from fluke infestation. The common 
liver fluke and the large liver fluke 
occur in American sheep. 


THE COMMON LIVER FLUKE” 


Location.—These flukes are found usu- 
ally in the biliary carials and the 
ducts of the liver, though they may 
occur as wandering parasites in the 
lungs and elsewhere. 

Appearance—The common liver fluke 
is a flattened, leaflike, brown animal, 
usually about an inch long (fig. 22). 
There is a sucker at the anterior, or 
front end, on a cone-shaped exten- 
sion, and just behind this is a ventral 
sucker. Through the skin or cuticula 
covering the animal one can see the 
branching intestine and the uterus 
filled with eggs. 

Life history—The eggs produced by 
the adult flukes pass out in the feces 
and on getting to water release a 


Fic. 22.—Common liver fluke (Fasciola he- 
patica). Natural size. (From Stiles, 
1898.) 


ciliated embryo. This embryo attacks 
certain species of snails and on en- 
tering the snail undergoes certain 
changes, which in time give rise to a 
form called a cerearia. This is like 
a small fluke provided with a tail by 
means of which it swims about. 
Finally it loses the tail and encysts. 
The encysted cercarie may float 
about on or in water or may be at- 
tached to grass blades or other vege- 
tation. When these are swallowed 
by sheep, or other suitable host ani- 
mals, the larval flukes escape in the 
digestive tract and bore their way 
through the intestinal walls to the 
body cavity. Here they wander over 
the surface of the viscera and the 
walls of the body cavity and as a 
rule finally perforate the capsule of 
the liver and reach the extremities 
of the biliary canals. A few go 
astray and perforate the diaphragm, 
getting into the lungs. In the liver 
the younger flukes grow and make 
their way down the canals, the larger 
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ones being found in the bile ducts, 
and begin again the life cycle with 
the formation and passage of eggs, 
The flukes may get to the liver by 
way of the blood stream. 

Distribution.—This parasite occurs over 
a large part of the world, where low, 
wet pastures and the presence of suit- 
able snails make it possible for it to 
exist. The States in which the fluke 
is most prevalent are Washington, 
Oregon, California, Utah, Texas, 
Arkansas, Louisiana, Alabama, and 
Florida. It is also prevalent in Porto 
Rico and Guam. 

Symptoms and lesions.—Sheep are likely 
to put on fat and seemingly improve 
in condition in the early stages of 
liver-fluke disease, usually in the 
summer and fall, apparently as a re- 
sult of a stimulation of the functions 
of the liver. Later, however, they lose 
in condition. The skin and mucous 
membranes are paler and the animal 
is less lively. The animal feeds less 
and ruminates less. Edema appears 
as the composition of the blood is 
altered, and may be seen as swellings 
along the pendant portions of the 
body, for example, in the region un- 
der the jaw. During the winter the 
sheep becomes leaner, breathes rap- 
idly and feebly, and is dejected. A 
diarrhea is usually present at a late 
stage of the disease. 

Animals may die at any stage of the 
disease, but if they survive the attack 
the flukes leave the sheep in the 
spring and a part of the damage is 
repaired. Total recovery is hardly 
possible, as the liver is burdened with 
sear tissue in the areas where the 
flukes have been. The disease may 
be diagnosed from its symptoms, if 
one is familiar with it, but a safer 
diagnosis is based on the finding of 
the worm eggs in the sheep manure. 

For the purposes of the farmer and 
sheepman the surest diagnosis is made 
by killing a sick sheep and making a 
careful post-mortem examination. If 
the ducts of the liver are carefully 
slit and examined, the flukes will be 
found as dark, leaflike objects which, 
if watched a short time, will show 
movement. The liver may be washed 
in a plentiful supply of clear water 
as it is cut up, and the water exam- 
ined for the flukes that may wash out. 
The liver of infected sheep is softened 
and roughened, and may show chan- 
nels under its capsule. In old cases 
puckered scar areas are present. The 
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softening of the liver is what gives the 
name of “liver rot” to the disease. 
The biliary canals and gall ducts are 
much thickened and enlarged and 
often are marked by ridges on the sur- 
face of the liver. 

Treatment.—The remedies which have 
been found most satisfactory are male 
fern and carbon tetrachloride. The 
latter is much the cheaper and is pref- 
erable for treating sheep. 

Oleoresin of male fern is adminis- 
tered as follows: Give by mouth 3 to 
5 grams of the male fern (from *4 of 
a teaspoonful to 1144 teaspoonfuls), 
according to the size of the sheep, in 
10 ¢. ce. (2% teaspoonfuls) of a non- 
purgative oil, in the morning, two 
hours before feeding. Administer the 
treatment on two to five consecutive 
mornings. The male fern should con- 
tain 24 to 25 per cent of filicine and 
3.5 per cent of filicie acid. 

It has been found by European 
workers that 1 ¢. ec. of carbon tetra- 
chloride administered in capsule to a 
sheep will kill all the liver flukes pres- 
ent with the exception of the very 
small ones. This treatment has the 
advantage of being very cheap, simple, 
and safe, and does not have any bad 
effect on the sheep in the vast major- 
itv of cases. Apparently one dose is 
sufficient, and the animals can be 
dosed effectively in the morning with- 
out special attention to fasting. The 
treatment is now being used in this 
country. See comment on this drug 
under “The nodular worm,” page 27. 

It is advisable to have these drugs 
administered by a competent veter- 
inarian. 

Prevention —The manure from infected 
sheep in sheds or inclosures should not 
be put on pasture, especially on wet 
ground. Sheep should be kept off wet 
pasture in places where fluke is prev- 
alent and swampy areas should be 
drained, filled, or fenced off. Dress- 
ings of lime and salt on pastures in 
June, July, and August have been 
recommended for killing the embryos 
and larvee of the fluke and for killing 
and repelling snails. It is said that 
sheep never become infected with 
flukes on salt marshes. Infected sheep 
should be isolated and either treated 
for fluke or butchered before they 
have lost condition and become unfit 
for food. Where fluke is present in a 
flock, it is advisable to treat the flock 
at the beginning of winter after the 
danger of fresh infestation is past. 


* Fascioloides magna. Synonym, Fasciola magna. 


Frogs, toads, and carp are useful in 
the control of snails. Safe drinking 
supplies must be provided for sheep, 
as the infection may be water-borne. 
It has been found in Europe and in 
the United States that a 1 per cent 
solution of copper sulphate applied to 
infested pastures, especially to wet 
areas, such as marshes and low swales, 
is very effective in destroying snails 
and preventing losses from flukes. On 
large, wet areas a mixture of 1 part 
powdered copper sulphate by weight 
to from 4 to 8 parts of fine, dry sand 
may be applied by broadcasting, and 
this may also be done along the 
margins of ditches or streams, 


Fig. 23.—Large liver fluke (Fascioloides 
magna). Natural size, (From Stiles, 
1898.) 


THE LARGE LIVER FLUKE™ 


Location.—The large liver fluke occurs 
in the liver, commonly lying in cysts 
which contain one to several flukes 
and a quantity of dark-colored fluid 
filled with débris. While these cysts 
may originate in a biliary canal, they 
extend into the tissue, and the fluke is 
habitually found as a parasite in the 
liver substance in cysts and not as a 
parasite of the canals and ducts. 
Wandering flukes may be found in the 
lungs or elsewhere. 

Appearance—This is a large, thick 
species, which may attain a length of 
10 cm. (4 inches) (fig. 23). The an- 
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terior, or front, sucker is not carried 
on a distinct cone, as in the case of 
the common liver fluke, but in its 
general appearance otherwise it re- 
sembles an overgrown specimen of the 
common liver fluke. 

Life history —The life history of the 
large liver fluke has not yet been as- 
certained, but there is every reason to 
suppose that it is much the same as 
that of the common liver fluke, with 
snails of some sort, perhaps the same 
as those which carry the common liver 
fluke, as intermediate hosts. 

Distribution—North America appears 
to be the home of this fluke, although 
it has been transplanted elsewhere. 
In the United States it is most preva- 
lent near the Gulf of Mexico, espe- 
cially in Arkansas and along the 
coasts and river valleys of Texas. 
It also occurs along the west coast in 
both the United States and Canada 
and seems to have obtained a foot- 
hold at some inland points, as in part 
of Colorado. Cases are also reported 
from Wisconsin and New York. 

Symptoms and lesions—'This parasite is 
much more common in cattle than in 
sheep. It seems to do rather little 
damage in cattle apart from rendering 
the livers unfit for use as food. In 
sheep, however, it may do considerable 
damage. Infected sheep lose condi- 
tion, but the appetite persists up to 
the time of death. Edema is present 
in the form of watery swellings of 
the dependent portions of the body. 
Abortions have been reported as prev- 
alent in a flock of infested sheep, 
though it is unsafe to associate this 
with the fluke without further evi- 
dence. 

On post-mortem examination the 
livers show the characteristic cysts 
or else dark-bluish scars where the 
flukes have been and where healing 
has taken place. The flukes appar- 
ently die in the liver instead of pass- 
ing out in the spring, as the common 
liver fluke does. The cysts take on 






the character of abscesses and may 
be present in the lungs and spleen 


as well as in the liver. Affected 
livers and other organs contain more 
or less coal-black pigment character- 
istic of the presence of this parasite. 
The worms may set up peritonitis, 
and the omentum may show black 
markings. 

Treatment—No treatment is known 
for this disease, though the use of 
oleoresin of male fern or carbon tetra- 
chloride is indicated, as for the com- 
mon liver fluke. 


Prevention—The same measures that 
are used in the case of the common 
liver fluke (see p. 23) are indicated 
here. As already noted, while we do 
not know the life history of this 
fluke, the probabilities are that the 
measures indicated will apply. 


ROUNDWORMS 


The parasitic roundworms or nema- 
todes are elongated, cylindrical, un- 
segmented worms. Some of them may 
be properly characterized as thread- 
like or hairlike. The body wall is 
usually rather transparent, and when 
the worms are examined with a mi- 
croscope the internal organs are 
readily seen, usually in the form of a 
number of tubes. The sexes are gen- 
erally separate and the males are 
usually smaller than the females. In 
general the females produce large 
numbers of eggs, though sometimes 
the eggs hatch in the body of the 
female and some roundworms pro- 
duce embryos without the previous 
formation of an egg with its yolk ma- 
terial and shell. 

Most of the roundworms of sheep 
reach the animal in which they develop 
to maturity through the direct swallow- 
ing of the eggs or young worms without 
passing through part of their develop- 
ment in some intermediate host, as 
the tapeworms do. In some cases the 
young worms that have hatched in 
the fields penetrate the skin of the 
host animal, entering the body in this 
way instead of by the mouth. Other 
worms have an intermediate host and 
undergo a certain development in this 
host before getting to the final host. 
The intermediate host harboring the 
larval worms may be eaten by the 
final host, thus infecting it through 
the digestive tract, or such interme- 
diate hosts as mosquitoes may infect 
the final host by biting it, the larval 
worms then penetrating the wounded 
skin. 

Even in the case of direct infection, 
when eggs or young worms are swal- 
lowed by the host animal, nematodes 
which develop to maturity in the in- 
testine may not go directly there and 
develop immediately. They may pass 
through the walls of the digestive 
tract and get to the blood stream, 
leave the blood stream for the air 
passages of the lungs, crawl up the 
windpipe, and then pass down the 
esophagus or gullet, and thus reach 
the intestine again, where they con- 
tinue their development to maturity. 
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THE STOMACH WoRM™ 


Location.—This worm is a parasite of 
the fourth stomach. It may be found 
elsewhere in the digestive tract, but 
such occurrences are of little signifi- 
cance. 

Appearance—Stomach worms (fig. 24) 
are from one-half to 14% inches long 
and about as thick as an ordinary 
pin. The females are the larger and 
have a spiral striping. In the rear 
half of the body of the female there 
is a projecting portion, which may be 
seen on close examination. The 
smaller male may be distinguished by 
the fact that the posterior or tail end 
of the body is flattened and expanded. 

Life history—The eggs produced by 
the female worms pass out in the 
manure and hatch in a few hours 
under the most favorable conditions 
of warmth and moisture. Under less 
favorable conditions hatching may re- 
quire a number of days or even weeks. 
The embryo which leaves the egg 
undergoes further development until 
it becomes an ensheathed, infective 
larva. In this condition it is inclosed 
in a double skin and is very resistant. 
Whereas drying and low temperatures 
may kill the egg or embryo previous 
to this stage, the ensheathed larva 
can withstand severe cold and long 
periods of dryness. When the grass 
is wet with rain or dew, these larve 
crawl up the blades. Here they are 
swallowed by sheep as they graze. In 
the stomach the worms become mature 
in the course of two to three weeks, 
but do not begin to produce eggs in 
large numbers until about a month 
after they are taken in by the sheep. 

Distribution—The stomach worm oc- 
curs over almost the entire world, 
wherever there are sheep, cattle, or 
other suitable host animals. In the 
United States it is most plentiful in 
the South, where it is favored by 
abundance of warmth and moisture, 
but it is quite a common and serious 
pest in the Middle West and in low, 
wet areas throughout the entire coun- 
try. It is present in smaller num- 
bers and does less damage in the 
high, dry, and cool areas of the Rocky 
Mountain States. 

Symptoms and lesions.—The first things 
noticed about infested sheep are dull- 
ness and lack of thrift. Diarrhea may 
be present. Later, the more charac- 
teristic features of stomach-worm dis- 
ease become evident in the form of 
anemia and edema. The anemia is 
manifested in the paleness of the skin 





 Hemonchus contortue. 
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and of the linings of the mouth and 
eyelids, and is due to the impoverish- 
ment of the blood from the bloodsuck- 
ing habit of the worms. The edema 
is manifested in a swelling of the pen- 
dant portions of the body, especially 
of the portion under the jaw, causing 
what is called “bottle jaw.” Sheep 
may become emaciated and finally die. 

If the fourth stomach of a sheep 
infested with stomach worms is 
opened (the fourth stomach is the one 
to which the upper end of the smail 


Fic. 24.—Stomach worms (Hamonchus con- 
tortus). Right figure, male; left, female. 
Magnified five times 


intestine attaches), the worms can 
usually be seen as wriggling red ob- 
jects. When the contents of the stom- 
ach are poured out many of the worms 
will usually remain attached to the 
lining of the stomach. A little care- 
ful washing will reveal the worms if 
they are covered by the stomach con- 
tents. Close investigation of the lin- 
ing of the fourth stomach will also 
reveal the pin-point punctures caused 
by the bites of the worms. There are 
usually a number of these for every 
worm, as the worm has the habit of 
attaching at one point for a time and 
then moving away and attaching at 
another point, leaving the old point of . 
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attachment bleeding for some time. 
The careass of a sheep seriously in- 
fested with stomach worms is liable 
to be emaciated and the meat pale. 
Treatment—A satisfactory treatment 
for this disease is the use of a 1 per 
cent solution of copper sulphate in 
water. A dose which has been found 
satisfactory is 100 ec. e@. (about 3 
ounces) for yearlings and older sheep 
and half as much for lambs 38 months 


Fig. 25.—Dosing device for administering 
copper-sulphate solution 


old or older. To make this solution, 
dissolve one-fourth pound of copper 
sulphate in 1 pint of boiling water, 
then add cold water to make a total 
of 3 gallons of the solution. Porce- 
lain or enamel-ware receptacles should 
be used for the solution, as_ blue- 
_ Stone (copper sulphate) will corrode 
metal. This amount will dose 100 
adult sheep, allowing 10 per cent for 
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waste. Use only clear blue crystals of 
copper sulphate, discarding the pieces 
that have turned white. Crushing the 
crystals will hasten solution. In dos. 
ing, one may use a rubber tube with 
a funnel on one end and a piece of 
metal tube at the other. The metal] 
tube is placed in the sheep’s mouth 
and the solution slowly poured 
through the funnel. If large numbers 
of sheep are to be treated, the appara- 
tus figured (fig. 25), or something 
similar to it, may be used. The cop- 
per-sulphate solution is fed from a 
high reservoir, by siphoning or by a 
tube or spigot near the _ bottom, 
through a rubber tube into an open 
graduated glass tube, which may be 
made from a large olive jar, and al- 
lowed to escape in measured doses 
through the other rubber tube to the 
metal tube in the sheep’s mouth. In- 
stead of an open graduated glass tube, 
a large bottle or jar may be used if a 
third tube is put in the jar, through 
the cork, one end being open to the 
outside and the other opening near 
the bottom of the inverted jar, to 
equalize air pressure. This is shown 
in Figure 25. The flow into and out of 
the glass tube is controlled by pinch- 
cocks, one person attending to this and 
one holding the metal tube in the 
sheep’s mouth. The sheep should re- 
main on all four legs, with the head 
held horizontally while it is being 
drenched, which decreases the danger 
of getting the drench into the lungs 
and killing the sheep. The solution 
should be allowed to flow slowly and 
the metal tube be moved about slightly 
in the mouth at the same time in 
order to keep the sheep swallowing. 
It is essential that the copper-sulphate 
solution be made up accurately, be 
given in suitable doses, and be admin- 
istered with care, and it is advisable 
to have a competent veterinarian give 
this treatment or the ones noted be- 
low in order to insure a maximum 
degree of safety. 

The sodium-arsenite and copper- 
sulphate mixture and the copper-sul- 
phate and nicotine-sulphate solution, 
recommended for tapeworms, are also 
effective against stomach worms. 

Carbon tetrachloride in doses of 5 
e. c (1.3 drams) in an equal bulk of 
dry Epsom salt, given in capsule, has 
been found to remove all stomach 
worms from sheep in experimental 
tests. Tetrachlorethylene, which is 
about as effective and apparently 
safer, may be substituted for carbon 
tetrachloride and given in the same 
manner. See remarks under “ The 
nodular worm,” page 27. 
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Prevention Preventive measures are 
based on the life history. We know 
that the disease is spread by eggs, 
produced by the female worm, which 
escape in the manure on to the pas- 
tures. Infested sheep must be re- 
garded as a danger to young and un- 
infested sheep. The manure from the 
infested sheep is likewise dangerous. 
Consequently, young animals and un- 
infested sheep should be separated 
from older or infested animals and 
not exposed to contact with the ma- 
nure from these animals. Further- 
more, pastures which have been used 
by infested animals are dangerous to 
young animals and uninfested ones. 
When animals that have stomach 
worms, either in a light or heavy in- 
festation, are put on clean pasture, 
the eggs of the stomach worm will 
hatch on the ground and the infec- 
tive stage of the worm will be pres- 
ent on the grass in considerable num- 
bers in from 10 to 20 days, or even 
earlier in warm weather. The longer 
the sheep are on that pasture under 
ordinary weather conditions the more 
dangerous it will become from the 
increasing number of worms. To pre- 
vent getting dangerous infestations, it 
is advisable that sheep be moved every 
two weeks to clean pasture. Inas- 
much as pastures probably remain in- 
fected for about a year after sheep, 
goats, or cattle are moved from them, 
the program of moving sheep to new 
pasture, where permanent pastures 
are used, is a rather difficult one and 
alls for more land than is usually 
available. Consequently a modifica- 
tion of this program is necessary. 

The first essential is to protect the 
lambs. Young animals are more sus- 
ceptible to parasitic infestation than 
older ones. They also suffer more 
from parasites when they are infected. 
Growth must be made during youth; 
it can not be made up in mature years. 
-arasites interfere seriously with 
growth and lead to the production of 
runts. Consequently the safest pas- 
ture should be furnished to the lambs, 
the older sheep taking the more dan- 
gerous pasture, where it is necessary 
for sheep to go back to old pasture 
within a year. It may be mentioned 
in passing that hillside pastures are 
likely to be safer than bottom land, 
as they benefit by the cleansing ac- 
tion of heavy rains and the following 
run-off, as well as holding less mois- 
ture, lack of moisture being very un- 
favorable to the worms. Rich bottom 


pastures, on the other hand, are the 
ones which are least likely to have 
an infection washed off and are likely 
to have the eggs and larve from the 
hillsides above washed on to them. 
The more or less abundant moisture, 
moreover, is highly favorable to these 
worms. It is precisely these bottom 
pastures which are likely to be used 
for young animals, as they present the 
best growth of grass and are most 
attractive. 

In a plan of rotating pastures to 
keep down stomach worms, the sheep 
may be moved over cornfields, hay- 
fields, and stubble of various sorts. 
During freezing weather, the eggs 
and nonresistant early stages of the 
young worm on pasture diminish as 
they are killed by freezing, so that 
the pastures at this time, while still 
infected, do not become increasingly 
dangerous. Plowing is a means by 
which infestation may be controlled, 
the young worms being turned under 
and buried; apparently they do not 
get back to the surface in numbers 
sufficient to cause serious trouble. 
Such plowed land may be sown to 
forage crops and the sheep turned in 
on these crops with safety. When 
different kinds of stock are rotated on 
pastures, sheep may safely follow 
horses or swine, but not cattle or 
goats, as these latter also may be in- 
fected with stomach worms and a 
number of other worms common to 
sheep, goats, and cattle. 

In experiments formerly conducted 
by this bureau at Vienna, Va., it was 
found highly beneficial to dose sheep 
with copper-sulphate solution once 
every three or four weeks throughout 
the year, sheep thus treated showing 
no losses from stomach worms and 
making decided gains in wool and mut- 
ton over sheep kept under the same 
conditions but not treated. This ap- 
pears to be the best control measure 
for use in the case of sheep kept un- 
der the usual farm conditions. 


THE NODULAR WORM * 


Location—The adults of the nodular 
worm live in the large intestine of 
the sheep. The larval worms live in 
nodules in the wall of the large and 
small intestine, and occasionally make 
their way to the mesenteric lymph 
glands, the omentum, or the liver. 
The nodules are most numerous in the 
wall of the large intestine. 





8 Proteracrum columbianum. Synonym, @sophagostomum columbianum. 
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Appearance—The female worms at- 
tain a length of 15 mm. (about five- 
eighths inch), the males being a little 
shorter (fig. 26). Both sexes have a 
characteristic solid white body. The 
head is bent over and forms a hook 
with the body. 

Life history—The details of the life 
history of this worm are not com- 
pletely known. The eggs from the 
female in the large intestine of the 
sheep are passed in the manure. The 
eggs hatch and the young worms un- 
dergo a certain amount of development 
on the pasture, becoming infective for 
sheep. When the young worms are 
first found in the sheep they are 
encysted in the wall of the intestine. 
These cysts commonly reach a consid- 
erable size and contain a_ necrotic 
material, usually yellowish or greenish 
in color, cheesy in consistence or often 
hard and almost stonelike (fig. 27). 
After a time the larve leave these 
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Fig. 26.—Nodular worm 
lumbianum). Right 
female. Magnified 
Ransom, 1911.) 
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five times. (From 


nodules and become adults in the 
lumen of the large intestine. Usually 
larve can be found only in the smaller 
and more recent nodules. Those larvie 
which get to the mesenteric lymph 
glands, the omentum, and the liver 
probably die in these places and never 
get back to the intestine to complete 
their development. 

Distribution —This parasite was origi- 
nally present in this country only in 
the Southern and Eastern States, but 
it has been spreading westward, prob- 
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ably with infested sheep introduced 
into western localities for breeding 
purposes, and there is reason to fear 
that it will become generally distrib- 
uted over the country. It has become 
rather common in the Middle West, 
and is a serious pest in the North- 
eastern States. It is still uncommon 
in the Rocky Mountain States, and as 
yet has not been reported from a num. 
ber of these States. 

Symptoms and lesions.—According to 
one investigator .(Curtice) the symp- 
toms of this disease may be only those 
of general debility—a pale mucous lin- 
ing of the eyelids and mouth, emacia- 
tion, dry wool, ete. In severe cases 
diarrhea and emaciation may be ex- 
cessive. In some places sheep raising 
has been abandoned on account of the 
damage done by this worm. It is evi- 
dent that the injury due to numerous 
intestinal nodules, which prevent large 
arens of the intestine from function- 
ing properly in the work of secretion 
and absorption, which act as persist- 
ent irritants to the sensitive nervous 
system of the digestive tract, and 
which serve to supply poisonous mate- 
rial from worms, bacteria, and dead 
tissue to the adjacent absorbing tis- 
sues of the intestines, can not fail to 
have a bad effect on the host animal. 
The resultant loss can not be accu- 
rately stated, but it occurs in terms of 
meat, wool, decreased growth, and 
poorer quality of animals and from 
the fact that nodular intestines, or so- 
called “knotty guts,” are unfit for 
sausage casings. 

The post-mortem lesions are easily 
seen, the principal ones being the 
nodules, which may be larger than a 
good-sized pea, on the walls of the 
large and small intestines, or in the 
mesenteric lymph glands, the omen- 
tum, or the liver. The nodules may 
be small, elevated objects, or may be 
larger and contain cheesy or limy mat- 
ter, white, greenish, or yellowish in 
color. These nodules are sometimes 
mistaken for lesions of tuberculosis, a 
rare disease in American sheep. 

Treatment.—As yet we have no Satis- 
factory treatment for this disease. 
The larval worms in the nodules are 
beyond the reach of any remedies as 
yet known to us. There is some diffi- 
culty in getting a suitable drug past 
the four stomachs of a ruminant and 
into a large amount of food matter in 
the large intestine in sufficient strength 
to remove these worms. Experiments 
in the Bureau of Animal Industry have 
indicated that carbon tetrachloride in 
doses of 5 c. c, (1.8 drams) for adult 
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animals, given in a capsule with an 
equal bulk of dry Epsom salt, repeated 
at intervals of four weeks, will in 
two or three months sometimes remove 
all the nodular worms present in a 
sheep. Repeated treatments will also 
remove many of the thread-necked 
strongyles and related worms, and some 
whipworms. It is advisable to produce 
prompt purgation with carbon tetra- 
chloride. The treatment should be 
administered by a competent veter- 
inarian. Ten days or two weeks before 
sheep are to be dosed with carbon 
tetrachloride, they should be placed on 
a ration high in available calcium in 
order to avoid intoxications which 
sometimes follow where there is not 


Fig. 27.—Sheep intestines showing 


a sufficient reserve of ionized calcium 
in the system. Such a ration may 
include steamed bone meal, ground 
limestone, alfalfa meal, and alfalfa or 
clover hay. Animals which have 
recently been moved from pasture to 
stubble fields or feed lots, or had a 
recent and decided change in feed, are 
apparently not so good subjects for 
treatment as animals which have been 
on pasture for some time. 
Tetrachlorethylene may be _ substi- 
tuted for carbon tetrachloride and 
given in the same manner. 
Prevention.—Pasture rotation, as given 
in the case of the stomach worm, is 
a valuable control measure. Dal- 
rymple found that he could practi- 


® Bunostomum trigonoccphalum, Synonym, Monodontus trigonocephalus. 
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cally prevent the nodular worm infec- 
tion of lambs by raising them in bare 
lots, where there would be no tempta- 
tion to graze and where surroundings 
would be unfavorable for the develop- 
ment of the parasite. The ewes were 
let into these lots whenever neces- 
sary to nurse the lambs. The lambs 
were given other feed from raised 
racks and watered from _ raised 
troughs. The racks and troughs were 
protected from fecal contamination 
and the floor of the yard cleaned fre- 
quently to keep it free from litter and 
manure, thereby preventing the devel- 
opment of the eggs in the manure in 
the yards. As in most parasitic dis- 
eases, the young animals suffer more 


lesions of nodular worm disease 


than older ones and measures must be 
directed especially to the protection 
of the lambs. If persisted in, these 
measures and pasture rotation should 
keep the infestation down to a point 
where it does little damage. 


THE SHEEP HOOKWORM ™ 


Location—Hookworms of sheep 
found in the small intestine. 

Appearance——The female hookworm 
attains a length of 2.6 em. (about 1 
inch), the male attaining a maximum 
length of 1.7 cm. (fig. 28). The worms 
are about one-half to three-fourths as 
thick as an ordinary pin. At the head 
end is a mouth capsule armed with 


are 





30 


teeth. The tail end of the male is 
expanded and flattened. 

Life history—The life history of the 
sheep hookworm has been investigated 
to some extent recently. It is about 
as follows: The eggs produced by the 
female worm in the intestine of the 
sheep pass out in the manure and 
hatch on the pasture. Under favor- 
able conditions of temperature and 
moisture the young worms develop 
through two molts to a resistant form 
capable of infecting sheep. Possibly 
part of the infection takes place by 
way of the skin, the larval worms 
boring through the skin of the lower 
part of the legs and making their 
way to the near-by blood vessels. In 
the blood the worms would be carried 
to the lungs, where they would escape 
from the blood and get into the air 
passages. Here they would make 


Fic. 28.—Sheep hookworm 
trigonocephalum). 
right. Magnified. 


(Bunostomum 
Female at left ; male at 
(From Ransom, 1911.) 


their way up the windpipe and then 
down the gullet into the stomach and 
intestine. When they reach the intes- 
tine they develop to adult worms and 
the two sexes mate. In addition to 
the possible entrance of larve through 
the skin, many of the infective larve 
on the pasture are undoubtedly swal- 
lowed by the sheep in food or water, 
but even in this case it is possible 
that the larve make their way to the 
blood stream from the digestive tract 
and return by way of the lungs again 
before developing to maturity. 

Distribution—This parasite is common 
in sheep in the Southern States and 
has been found as far north as New 
York. Additional studies in various 
localities would doubtless show a 
wider distribution. It is apparently 
fairly common in Europe. 


Farmers’ Bulletin 1330 


Symptoms and lesions.—The symptoms 
resulting from infestation with the 
sheep hookworm have not received 
much attention, but its habits are 
similar to those of the hookworm in 
man and in the dog, and these are 
known to cause very serious damage, 
so that there can be little question as 
to the damage that hookworm may 
do in sheep. The worms are bleod- 
suckers, with the habit of attaching 
for some time at one place and then 
moving to another, leaving the first 
puncture still bleeding. This bleeding 
persists for some time, as the result 
of a secretion from the mouth parts 
of the worm which has the power to 
dissolve the blood corpuscles and pre- 
vent clotting. 

With hookworms in general it is 
not uncommon to see 10 or 12 hemor- 
rhages associated with a single worm. 
This loss of blood results in its impoy- 
erishment, as well as in a net loss in 
amount of blood present. This in turn 
‘auses a seepage of the thinned blood 
out of the blood vessels and into the 
tissues, causing watery swellings, or 
edema, of the pendant portions of the 
body, as well as an associated condi- 
tion, or dropsy, within the body, 
With the impoverishment of the blood 
the nutrition of the animal is im- 
paired—a very serious matter with 
young animals. We may safely infer 
that there is serious damage to the 
sheep’s nervous system, preventing its 
smooth functioning and making for 
poor animals and poor offspring. 

The things that may be looked for 
in connection with hookworm disease 
are paleness of the mucous lining of 
the eyelids and mouth, pale skin, dry 
wool, watery swellings under the jaw 
and along the abdomen, and a _ gen- 
eral condition of unthriftiness. The 
condition is very similar to that found 
in stomach-worm disease, as the two 
worms affect the host animal in sub- 
stantially the same way. As it is 
usually complicated with stomach- 
worm disease, hookworm infestation is 
not apt to be recognized as a distinct 
disease. The only way to make a 
satisfactory diagnosis between the 
two conditions is by a _ post-mortem 
examination of the fourth stomach 
and the small intestine in order to 
ascertain which of the worms is pres- 
ent. In some cases both species of 
worms will be found and the results 
may be attributed to the mixed infes- 
tation. The lesions caused by the 
hookworm are red spots, or small 
hemorrhages, in the small intestine, 
while similar spots in the fourth 
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stomach 
worms. 
Treatment—The bluestcne and tobac- 
co or bluestone and nicotine-sulphate 
solution recommended for tapeworms 
(p. 12) has also been recommended 
for hookworms and is quite effective 
for the removal of these worms. 
Carbon tetrachloride in doses of 5 
ce. c. in capsule with an equal bulk of 
dry Epsom salt has been found to be 
very effective for the removal of hook- 
worms from infested sheep. see 
remarks under “The nodular worm,” 
page 27. Tetrachlorethylene may also 
be used in the same dosage and same 
manner as carbon tetrachloride. 
Prevention.—L’asture-rotation methods, 
as outlined under the subject of stom- 
ach worms, will be found of great 
value in controlling sheep hookworms. 
Proper disposal of the manure, which 
carries the eggs of the worm. is also 
important. In view of the fact that 
this worm possibly enters the shcep 
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Fic. 29.—Thread-necked 
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strongyle (Nema- 
Male, greatly magni 
(From Ransom, 1911.) 


through the skin of the legs as well 
as through the mouth while the ani- 
mal is grazing, boggy land and loose, 
wet, sandy soil may be looked on 
with suspicion as apt to convey the 
infection by bringing the larve in 
contact with the skin in mud or wet 
sand, 


* Nematodirus filicollis, N. spathiger, ete. 
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THE THREAD-NECKED STRONGYLES ™ 


Location—The thread-necked stron- 
gyles are found in the small intestine. 
Appearance.—These are reddish 
worms, the antericr portion more 
slender than the posterior. The head 
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and the neck end are transversely 
striated. In N. spathiger the male 
worm attains a length of 15 em. (% 
inch). The female attains a length 
of 2.3 cm. (about 1 inch). 

Life history—The eggs produced by 
the female worm pass out in the feces 
and an embryo develops in them. 
This worm molts twice in the shell, 
the skin that separates at the second 
molt, however, remaining on the larva. 
The larva hatches under the _ influ- 
ence of alternate moistening and dry- 
ing or of temperatures of 24° to 32° 
C. (75° to 90° F.). Like the stomach 
worm, the ensheathed larva then 
cends blades of grass under favorable 
conditions of temperature and moist- 
ure, and is taken in by sheep as they 
feed. These larve are very resistant 
to cold and drying, and have also 
been found to live in water for over 
11 months. In the intestine of the 
sheep the larve develop to adult 
worms. 

Distribution—At least one species of 
these worms (N. spathiger) appears 
to be quite common in sheep in the 
United States. 

Symptoms and lesions——When present 
in small numbers it is unlikely that 
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these worms do much damage, but 
sheep infested with large numbers 
have been found to be unthrifty. So 
far the only symptoms that may be 
attributed to them are those commonly 
associated with gastrointestinal para- 
sitism in general—those of malnutri- 


Fig 31.—Whipworms (Trichuris ovis). 
male at left; male at right. 
(From Curtice, 1890.) 
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tion. No definite lesions have 
been described for this worm. 
Treatment—Carbon tetrachloride is 
effective in removing the thread-necked 
strongyles when used in repeated doses 
during a period of time. Treatment 
may be given every three or four 
weeks with safety, if the feeding pre- 
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cautions outlined under “ The nodular 
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worm,” page 27, are observed. For 
adult animals, the drug should be given 
in doses of 5 c. c. in capsule with an 
equal bulk of dry Epsom salt. Tetra- 
chlorethylene may be substituted for 
carbon tetrachloride. 

Prevention—The same measures that 
are of value against stomach worms 
will probably be of value against the 
thread-necked worms. 


THE WHIPWORM ™ 


Location.— The 
the large intestine, 
cecum, but rarely 
digestive tract. 

Appearance—The body of this worm 
is thick posteriorly and very slender 
anteriorly, the anterior portion of the 
body being two or three times as 
long as the posterior portion, from 
which fact it receives the name of 
whipworm. The thick portion is com- 
parable to a whip handle and the thin 
portion to a whiplash (fig. 31). The 
male is 5 to 8 cm. (2 inches to over 
3 inches) long, with the anterior por- 
tion of the body three times as long 
as the posterior portion. The male 
spicule is 5 to 6 mm. long, and has 
a long sheath, covered with spines 
and terminating in a bulbous enlarge- 
ment. The female is 5 to 7 cm. long, 
with the anterior portion of the body 
twice as long as the posterior por- 
tion. The eggs of the whipworms are 
characteristically lemon-shaped. 

Life history—So far as is known this 
worm has a simple life history. The 
eggs produced by the adult worm pass 
out in the feces and an embryo de- 
velops in each egg under suitable 
conditions of temperature and moist- 
ure. When these eggs are swallowed 
by sheep the embryos develop to adult 
worms. 

Distribution—These worms are very 
common in sheep in the United States 
and many other countries. 

Symptoms and lesions—It has _ been 
found that whipworms in man set up 
a low-grade inflammation, with dis- 
tinct symptoms of discomfort and dis- 
tress. In animals, inflamed areas are 
quite commonly found where whip- 
worms attach. The head end of the 
worm is usually found sewed into the 
mucosa. Recent investigations indicate 
that the larval whipworm enters the 
mucosa by means of a piercing lancet 
in the mouth, the lancet being lost in 
later stages of development, There is 
likelihood of the lining of the intestine 
being infected by bacteria through the 
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entrance of the worm, or of the bur- 
row becoming infected subsequently. 
Though there are no well-defined clin- 
ical symptoms for whipworm infesta- 
tion in sheep, it can not be doubted 
that the worms exert an injurious 
effect, more pronounced when _ the 
worms are numerous. On post-mor- 
tem examination the thick posterior 
ends of the worms will be found in 
the lumen of the intestine, the ante- 
rior ends being in the mucosa. 

Treatment.—Carbon tetrachloride may 
be effective in removing whipworms 
when used in repeated doses during a 
period of time. Treatment may be given 
every three or four weeks with safety 
if the feeding precautions outlined 
under “The nodular worm,” page 27, 
are observed. For adult animals the 
drug should be given in doses of 5 ¢. ec. 
in capsule with an equal bulk of dry 
Epsom salt. Tetrachlorethylene may 
be substituted for carbon tetrachloride. 

Prevention Prevention of whipworm 
in sheep is a matter of sanitation and 
pasture rotation. The same measures 
that are useful in controlling stomach 
worm will be found of value in con- 
trolling whipworm, 

THE THREAD LUNGWORM ™ 

Location—The thread 
found in the air passages, 
and bronchioles of the lungs, 

Appearance.—These are rather long 
worts, easily observed. They are 
white and the intestine shows as a 
dark hair line throughout the length 
of the worm (fig. 32). The male is 
8 to 8 cm. (from more than 1 inch to 
more than 3 inches) long. The female 
is 5 to 10 em. (2 to 4 inches) long, 
with a straight, conical tail. The eggs 
contain an embryo when they leave 
the body of the mother worm. 

Life history—The eggs deposited by 
the female hatch in the lung of the 
host animal, probably in the course of 
24 hours, and larvie are expelled in 
coughing, or swallowed and passed in 
the feces. The newly hatched larva 
has a rounded head and a rather blunt 
tail. It molts twice in the course of 
the next few days, the time varying 
with temperature and moisture, and, 
under ordinary circumstances, is infec- 
tive within 10 days. This larva then 
climbs up grass blades, when they are 
wet and the weather is warm, as do 
the larve of the stomach worm and 
thread-necked worm, and here it is 
taken in by grazing sheep and makes 
its way to the lungs. In the course of a 


lungworm is 
bronchi, 


“ Dictyocaulus filaria. Synonym, Strongylus filaria. 


Fic, 32.—Thread lungworms (Dictyocaulus 
filaria). Male at right: female at left. 
Highly magnified. (From Curtice, 1890.) 
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month the sheep begins to show symp- 
toms of lungworm, and in about five 
weeks embryos appear in the manure. 

Distribution—These worms are widely 
distributed over the world and are 
comparatively common in the United 
States, especially in the South and 
where there is plenty of moisture and 
warmth. 


Fic. %3.—-Hair 
rufescens). 
side. Magnified. 


lungworm (Synthetocaulus 
Tail of male. viewed from 
(From Railliet, 1893.) 


Symptoms and lesions—The worms and 
their eggs and larvee set up an irri- 
tation of the lung tissue at the point 
where they are located, causing in- 
flainmation and a catarrhal condition, 
the latter manifested in the produc- 
tion of a frothy mucus, sometimes con- 
taining traces of blood. Bacterial in- 
fection of the weakened lung tissue 
may follow, and the lungs may show 
pus and consolidated areas. Usually 
the latter conditions are not present. 
The symptom first noted is a husky 
cough, and if the invasion is extensive 
this may be followed by difficulty in 
breathing. If left alone some animals 
are liable to die of weakness or suf- 
focation. The disease may be diag- 
nosed from the clinical symptoms by 
an experienced veterinarian or stock- 
man who is familiar with it; the diag- 
nosis may be confirmed by a micro- 
scopic examination of the feces or of 
the saliva from the back of the tongue, 
though occasionally one may not find 
larve, especially in recent infections. 
On post-mortem the lungs show in- 
flamed patches, and the worms can be 
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found in the air passages. 
usually a diarrhea. 
Treatment.—Most of the treatments by 
intratracheal injections that have 
been used for lungworm disease of 
cattle are not very satisfactory and 
are rather dangerous to sheep. A 
treatment which has been used on a 
large number of animals with reports 
of satisfactory results consists in in- 
jecting chloroform in 3 ¢ ¢. doses 
(about three-fourths of a teaspoonful) 
into the nostrils of the sheep by means 
of a medicine dropper, the head of the 
sheep being tilted back. The nostrils 
of the sheep are then held with the 
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lungworm (Synthetocaulus 
Tail of female, viewed from 
Magnified. (From Curtice, 1890.) 


fingers until the animal is somewhat 
groggy. This treatment may be re 
peated at intervals of three to five 
days, if necessary, for a total of not 
more than three doses. It is recom- 
mended that a dose of Epsom or 
Glauber salt be given two hours after 
the treatment. 

Nursing treatment appears to be the 
safest and most satisfactory treatment 
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in most cases. Sheep should be taken 
off wet pasture and placed on high, 
dry pasture or put up and fed dry 
feed. A safe supply of drinking water 
and plenty of good feed are of value 
in tiding the sheep over the critical 
stages of the disease and allowing the 
worms to die out. 

Prevention—The same general rules 
that apply in the case of the stomach 
worm apply here. Sanitation and 
pasture rotation, isolation of infested 
animals, and special precautions in 
regard to the pasturing and watering 
of lambs and young animals are all 
measures of value. 


THE HAIR LUNGWORM ™ 


Location—These worms occur in the 
small bronchioles and in the lung 
tissue. 

Appearance—Hair lungworms (figs. 
33 and 34) are much smaller than the 
thread lungworms. The body has a 
characteristic brownish-red color, due 
to the color of the intestine. The 
male is 18 to 2.8 em. (about two- 
thirds inch to a little more than 1 
inch) long and terminates at the tail 
in a corneus are, followed by the 
small bursa (fig. 33). The female is 
2.5 to 3.5 em. (1 to 1.4 inches) long, 
with a moderately pointed tail. 

Life history—The life history of the 
hair lungworm has not yet been 
worked out, but it is probably similar 
to that of the thread lungworm. 

Distribution—The parasite is widely 
distributed and has been found to be 
fairly common in the United States. 
It is perhaps less common than the 
previous species or is possibly found 
less often because it is smaller. 

Symptoms and lesions.—These 
oceasion various forms 
pneumonia. The adult worms cause 
a lobular pneumonia; the eggs and 
larve cause a diffuse pneumonia, or 
when aggregated in the pneumonic 
areas may cause a pneumonia with 
areas resembling tubercles. These 
areas show as grayish-yellow tumors. 
which may attain a diameter rang- 
ing from a few millimeters to 2 centi- 
meters (four-fifths of an inch). Care- 
ful post-mortem examination of these 
pheumonie areas will disclose the red- 
dish worms, and the eggs and larva 
may be found by microscopic exami- 
nation of such tissue. The weakened 
tissues afford lodging for disease-pro- 
ducing bacteria, sometimes leading to 
pus formation, in which case the evil 
effects are considerably increased. 


worms 
of verminous 


8 Synthetocaulus rufescens. 
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Sheep will survive an infection with 
worms which prevents only a small 
amount of lung tissue from function- 
ing, but heavy infections reduce the 
amount of living tissue available for 
breathing to an extent that often 
proves fatal, and bacterial complica- 
tions add to this and to the toxic ma- 
terial which is absorbed to the injury 
of the animal. 

Treatment—We have little evidence 
in regard to a satisfactory treatment 
for this worm, but the nursing treat- 
ment given for the preceding species 
would probably be the best procedure. 

Prevention—The preventive measures 
outlined for the thread lungworm 
apply here. 


OTHER INTERNAL PARASITES 


Various other kinds of roundworms 
than those that have been mentioned 
infest sheep, and some of them at 
times are very injurious. The methods 
of prevention recommended for stom- 
ach worms, hookworms, and others in 
this bulletin will help to protect sheep 
also from these other roundworms. 
There are also certain species of flukes, 
tapeworms, Protozoa, and arthropods, 
other than those discussed here, which 
are omitted because they are relatively 
less important, so far as known at 
present. 


OVERSTOCKING 


The avoidance of overstocking ap- 
pears to be a matter of major impor- 
tance in the prevention of parasitism. 
The more sheep there are on a given 
area, the more manure and the more 
worm eggs and larve there will be on 
any given area of the pasture or field 
and the greater will be the chances 
that the sheep will swallow the 
infective eggs or larve in feeding. 
Where livestock are concentrated on 
a small area the odds favor the worms 
and the infestations in the animals 
tend to build up to a dangerous point. 
Where livestock range over a _ rela- 
tively large area the odds come to lie 
against the worms and the infestation 
tends to decrease or die out. 

The Department of Agriculture has 
issued a publication entitled “A Calen- 
dar of Livestock Parasites” (Miscel- 
laneous Publication 25), which gives 
directions for the control of parasites 
for each month in the year. Every 
sheepman should have a copy of this 
calendar and consult it each month. 
Timely control measures prevent losses 
and save time, money, and labor. 


Synonym, Strongylus rufescens. 
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HEEP PROBABLY SUFFER more from parasites 

than does any other kind of livestock. 

Most of the loss in sheep, mutton, and wool is 
caused by animal parasites, since sheep suffer com- 
paratively little from bacterial diseases. 

Lambs and young animals are most susceptible to 
parasites and suffer most from them. 

It is the sheepman’s business to prevent disease. 

When disease is present it is advisable to call in a 
competent veterinarian, 

2asture rotation, use of forage crops, feeding from 
racks or bare floors, draining or filling swamps, and 
restraint of wandering dogs are measures of value 
in parasitic control. Permanent pastures perpetuate 
parasites! 

Parasite eggs pass in the manure, usually. The 
disposal of the manure determines the fate of these 
eggs. 

Parasitized animals usually do not have fever, 
but they are unthrifty. This unthriftiness may have 
a fatal termination. 


Act promptly to ascertain the trouble when sheep 
become unthrifty. A post-mortem examination of 
one of the sick animals may disclose the trouble and 
save the others. 


Write for a copy of Miscellaneous Publication 25, 
A Calendar of Livestock Parasites, and follow its 
suggestions throughout the year. 

This bulletin is a revision of and supersedes Farm- 


ers’ Bulletin 1150, Parasites and Parasitic Diseases 
of Sheep. 


Issued April, 1923 
Washington, D. C. Revised January, 1932 
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SUSCEPTIBILITY OF SHEEP TO PARASITIC DISEASES 


HEEP are very liable to attack by parasites, probably suffering 

more severely from this cause than any other kind of livestock. 
The importance of parasites and parasitic diseases of sheep is the 
more evident because of the fact that sheep are but little subject to 
serious bacterial plagues or virus diseases. In this country sheep 
rarely have tuberculosis, which is one of the serious conditions in 
-attle and swine, and among sheep there is nothing comparable to the 
devastating outbreaks of hog cholera among swine. Occasionally a 
virulent strain of the bacillus producing lip-and-leg ulcer will spread 
under favorable conditions and necessitate the treatment of entire 
flocks, or individual sheep will die of pneumonia or other bacterial 
diseases, but the steady loss of sheep, mutton, and wool from disease 
in this country is due mostly to parasites. 

The damage from parasites is greatest as a rule among lambs and 
young animals. The young tissues seem less resistant and more in- 
tolerant of injury and the more sensitive nervous system breaks down 
more quickly under the influence of parasitic injury and poisoning 
from the excretions and secretions of parasites. It also seems to be 
fairly well established that in general young animals are more easily 
infected by parasites than older ones, although s old sheep some- 
times appear to acquire an increased susceptibility to infection. 
Hence it is important in undertaking to prevent infestation with 
parasites to pay especial attention to the care and handling of lambs 
and yearlings. 
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IMPORTANT PREVENTIVE MEASURES 


The use of measures intended to prevent sheep from becoming in- 
fested with parasites is especially the function of the sheepman. 
When sheep become diseased, the niceties of diagnosis and the ad- 
ministration of drugs are well within the province of the veteri- 
narian. Errors in diagnosis by unskilled persons waste valuable time 
and lead to useless or injurious measures. Drugs intended to kill 
parasites are from the nature of things usually very potent, and are 
commonly poisonous substances capable of doing much damage in 
the hands of unskilled or careless persons; therefore, it is usually 
advisable to secure the services of a competent veterinarian whenever 
there is an outbreak of disease and a good veterinarian is available. 
In places where no qualified veterinarians are available, the farmer 
or stockman must use his own judgment in determining whether he 
can recognize the trouble and administer the remedy. 

One of the most important preventive measures in keeping flocks 
free from parasites is based on the fact that many of the sheep 
parasites live in the digestive tract of the sheep or in the organs 
in communication with the digestive tract, so that the eggs or young 
worms pass out in the manure and thus infect the pastures. The 
fact that sheep manure carries worm infestation is the basis of such 
preventive measures as pasture rotation, rotation of different kinds 
of stock on the same pasture, feeding from racks or board fioors, 
use of bare lots for nursing lambs, ete. 

Another important preventive measure is based on the fact that 
many parasites which do not get back to the sheep from a pasture 
infected with sheep manure are carried back to the sheep by dogs. 
Dogs which feed on uncooked sheep meat or viscera may become in- 
fested with worms. Their eggs pass out onto the pastures and may 
then infect the sheep. For this reason shee »p dogs and other dogs on 
the farm should be kept free from worms and related parasites. 
Stray dogs should not be permitted to wander over pastures and fields. 
Another preventive measure is based on the fact that diseases like 
scab are transmitted by contact with infected animals and places, 
and clean flocks must. be protected from unsafe contacts. 

In a general way, the presence of parasites may be suspected as 
the cause of disease where there is little or no fever, the animals 
losing condition and becoming thin and commonly having a diarrhea 
or being constipated. Other features may be associated with certain 
parasites. Blood-sucking parasites produce anemia, the blood be- 
coming thin and pale as a result of having too few red blood cor- 
puscles for the amount of serum present. ‘Often there is associated 
with this an edema, in which fluid accumulates in the pendant or 
lower portions of the body; this is especially noticeable in stomach- 
worm infestation in sheep, the fluid accumulating under the lower 
jaw and giving rise to the so-called bottle jaw. 

In this connection, the advisability of finding out promptly the 
cause of the trouble when sheep become diseased should be empha- 
sized. Curtice has stated the case as follows: 

The sheep owner who discovers weakness among his lambs should not wait 


until one of them dies before he endeavors to make a diagnosis, but should 
undertake to diagnose the disease in the earlier stages by sacrificing one or 
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more of the worst affected, and thus gain time in treating and preventing 
the extension of the disease. By waiting for the disease to develop, he allows 
the lambs to grow poorer and weaker, and when action is finally undertaken 
it is upon patients which are, in many cases, already too weak to stand vigorous 
treatment and which in no way profit by preventive measures as they should. 


EXTERNAL PARASITES 


External parasites are those which live on the exterior of another 
animal called the host animal, that is, on the skin or in the layers 
of the skin or in the hair follicles. Internal parasites are those which 
live in the body tissues or cavities of the animal] that serves as @ host. 

The external parasites of sheep are all 
arthropods, or animals having 6 or more 
legs, some of them being insects, which 
have 6 legs in the adult stage, others, such 
as mites and ticks, being more closely re- 
lated to the spiders and possessing 8 legs 
in the adult stage. Some of these para 
sites spend their lives on the sheep; this 
is true of the scab mites and the lice. 
These are the important forms. Others, 
such as various kinds of biting flies, attack 
sheep occasionally but spend much of their 
lives off the sheep. 


LICE 





Location.—Lice (Linognathus ovillus, L. 
pedalis, Trichodectes ovis |=T. sphaero- 
Ce phalus] ) live on the skin of sheep, crawl- 
ing about on the wool or hair and clinging 
to the wool fibers or hairs in feeding. "The 
sucking body louse (ZL. ovillus) is commonly 
found in colonies on various parts of the 
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body, including the face. The foot louse 

(L. pedalis) is “usually found on the lower — pyguse 1,—Ssucking body 

portions of the legs, below the true wool and louse (Linognathus ovillue) 
“emale, rsal view. igh- 

in the short, co: use hair. _ The biting louse ly magnified. (From New- 

(7. ovis) occurs on various parts of the wane) 

body. 


Appearance.—The sucking body louse has a head somewhat longer 
than the thorax. (Fig. 1.) The abdominal segments bear two rows 
of long hairs. The male is 2.1 millimeters (about one-twelfth of 
an inch) long and the female is 2.8 mm. (about one-tenth of an 
inch) long. There i is an inconspicuous eye on each side of the head. 
The wool in the region attacked by this louse is usually discolored 
and contains numerous brown particles, the fecal deposits of the lice. 

The foot louse has a short head, as wide as it is ina, which a 
into the thorax, with reddish oblique bands on each side. (Fig. 2,) 
No eyes are present. The abdominal segments bear two rows of 
hairs, of which those at the lateral margin are longer than the others. 
The female is 2.2 mm. (about one- -twelfth of an inch) long and 1 mm. 
(one twenty- -fifth of an inch) wide; the male is broader and flatter. 
This is a sucking louse like the preceding species. 
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The biting louse has a head that is wider than long, with a broad, 
round anterior end. (Fig. 3.) The abdominal segments show a 
median dark line and have only a single row of hairs. The male is 
1.4 mm. (about one-twentieth of an inch) long and the female is 
1.6 mm. long. 

Life history.—The eggs of the various species of sheep lice are 
attached to the hair or wool in the sites customarily infested by the 

adult lice. The eggs of the sucking lice 
are said to hatch in 10 to 18 days; 
those of the biting lice in 5 to 8 days 
ordinarily, or 10 days in cold weather. 
Available evidence indicates that the 
young lice become mature and begin 
laying eggs about two weeks after 
hatching. The sucking lice, as the 
name implies, are bloodsuckers. The 
biting lice feed on the epithelial scales 
and other material on the surface of the 
skin. Lice usually cause little trouble 
in summer, but become more numerous 


and annoying in winter. 
Ficure 2.—Sheep foot louse (Linog- 7 ; 


nathus pedalis). Adult female Distribution.—Biting lice are rather 
and egg, enlarged. (From O8s- common in the United States. The 
sucking body louse is fairly common 

on sheep in the Southwest. The foot louse has been found on sheep 


born) 


in various parts of the country. 

Symptoms and lesions.—Lice, whether biting lice or sucking lice, 
cause itching and irritation. ‘This of itself interferes with nutrition, 
and affected animals fail to fatten or keep in condi- 
tion as they should. Moreover, the itching leads to 
scratching, with a resultant loss of wool, and this 
scratching adds more time lost from feeding to that 
lost from discomfort. Scratching may also cause cuts 
and bruises. The loss of nervous energy and the in- 
terference with feeding and nutrition tend to stunt 
the growth of young animals, interfere with the fat- 
tening of the entire flock, and predispose to other 
diseases by lowering the vitality. Actual lesions in 
the form of sores are caused where numerous biting 
lice cluster. Where sucking lice are numerous they 
abstract blood and lymph in considerable quantities. _ Viae 
Finally, the excreta of the lice soil the wool, some- Tan teu ot 
times to a considerable extent; this is particularly (7rtohodeotes 
true of the sucking body louse. female, en- 

Lice are readily found by examining infested ani-  QeeeGsnn) “A 
mals carefully, preferably in direct sunlight. 

Treatment.— Where sheep are infested with biting lice only, sodium 
fluoride may be applied in the form of a powder to get rid of them, 
a single application sufficing for this purpose. The powder is rubbed 
into the skin at a number of places or may be applied with a dust 
gun. It is of no value against sucking lice. Sodium fluoride should 
not be applied to mucous membranes, such as those of the mouth and 
anus. 
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For sucking lice it is necessary to use a contact poison, and these 
poisons are also satisfactory for biting lice. In cold weather, when 
dipping is inadvisable, insect powders, composed largely of pyreth- 
rum and naphthalene, may be used as a control measure and will 
serve to control the lice, but are not satisfactory in eradicating them. 
For dipping, the substances which have been found effective in 
field tests are coal-tar creosote, cresol, arsenical dip, and 0.07 per cent 
nicotine solution with 2 per cent flowers of sulphur. To eradicate 
lice it is usually nec essary to dip. at least twice, with an interval 
of 14 to 16 days between dippings, in order to kill the lice that hatch 
out after dipping, since these dips can not be depended upon to kill 
all the eggs or “nits.” Spraying is generally unsatisfactory as a 
method of ‘apply’ ing dips to sheep, as it is too difficult to wet the wool. 
Sheep should be handled carefully, not roughly. Dip the bucks, 
ewes, and lambs separately. The sheep should be fed anid watered 
from 3 to 6 hours before dipping, 
in order that they may not be 
hungry or thirsty and yet not 
gorged with food. In hot weather 
they should be cooled off before 
dipping, and when the nights are 
cold they should be dipped in time 
to dry off before night. Ten days 
should elapse after shee wring before 
dipping, in order that cuts may 
heal, espec ially when arsenical dips 
are used. Because of their ex- 
tremely poisonous nature it is usu- 
ally inadvisable to use arsenical 
dips in treating sheep. 
Prevention.— To prevent infes- 
tation with lice it is essential that Ficure 4.—Sheep tick (elophagus ovinus), 
: 2 Engorged female, enlarged. (From 
contact with lousy animals be pre- _ Ines) 
vented and that animals free from 
lice be kept out of sheds, pens, inclosures, or pastures in which lousy 
stock have been present within three weeks. After the first dipping, 
sheep should be put on clean pastures or held in clean inclosures to 
allow time for any eggs to hatch and the lice to die, or else the sheds 
and lots should be thoroughly cleaned out and disinfected before 
being used. For this sort of disinfection the coal-tar dips in double 
the strength used for dipping are satisfactory. 





THE SHEEP TICK? 


Location.—The sheep tick (Melophagus ovinus) occurs in the wool 
and on the skin. 

Appearance.—The sheep tick is not really a tick, but is a kind of 
wingless fly. (Fig. 4.) It has six legs, whereas the full-grown true 
ticks have eight legs. The mouth parts are very similar to those of 
other flies. These insects are reddish or gray-brown in color, and are 
about a quarter of an inch long on an average, and may therefore be 
easily distinguished from the lice. They are distinctly divided into 


' For additional information see Farmers’ Bulletin 798, The Sheep Tick. 





& 











































+ 


SPUN hr 


“us Tt 





6 FARMERS’ BULLETIN 1330 


head, thorax, and abdomen, which distinguishes them from the true 
ticks, which are occasionally found on sheep, as these true ticks have 
the thorax and abdomen fused, with the head not conspicuously 
distinct. 

Life history.—The egg of the sheep tick is not laid as such, but is 
retained in the body of the female until it develops into a larva or 
pupa, which occurs in about seven days. ‘The pupa is then deposited 
by the tick and is attached to the wool of the sheep by a gluelike 
substance. When deposited it is covered with a soft, white mem- 
brane, which becomes brown and hard in about 12 hours. The pupae 
of the sheep tick are commonly called eggs. The young ticks emerge 
from the pupal stage in 19 to 24 days, the shorter time being in 
warm weather and the longer in cold weather. The tick is almost 
full grown when it leaves the pupal case and it becomes mature in 

3 to 4 days. After copulation the 
female may deposit its first pupa in 
8 to 10 days. 

Distribution. — Sheep ticks are 
widely distributed over the world 
and are common in the United States 
on both farms and ranges. Where 
dipping of range sheep for scab has 
been practiced it has kept down the 
sheep tick, but where it has ceased 
sheep ticks have become very preva- 
lent. They are most common on 
coarse-wool and medium-wool sheep, 
and prefer the neck, breast, shoul- 
ders, belly, and thighs. 

Symptoms and lesions.—The dam- 
age done by the sheep tick is of two 
kinds. The tick is a bloodsucker, 
causing great irritation, loss of 

: blood, interference with feeding, 

Ficurn 5.—Sheep-scab mite (Psoroptes 0d consequently poor nutrition and 

communis ovis). Female. Dorsal reduced, vitality. It lives in the 

athe (After Sak Wool and lowers the value of the 

wool by soiling it with the excreta 

and with the pupal cases. This loss is in addition to the wool de- 

terioration which results from the injury to the sheep itself. The 

ticks may easily be found on parting the wool. Their presence may 

be suspected when sheep bite, scratch, or rub, and show a ragged fleece 
as a result. 

Treatment.—The treatment for ticks is dipping. The coal-tar 
creosote, cresol, nicotine, and the lime-sulphur-arsenic dips are all 
satisfactory, but dips containing arsenic are not desirable for sheep. 
Dip twice at a 24 to 28 day interval. 

Prevention.—All places which have been occupied by ticky sheep 
should be regarded as dangerous from this standpoint for a period of 
two months, as the pupae may retain their vitality under certain con- 
ditions for almost this length of time. Usually pupae remain in the 
wool, but wool containing pupae may be rubbed off or pulled off and 
young ticks hatching from such pupae may afterwards get on sheep. 
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Inclosures which are to be used for clean sheep within this period 
should be thoroughly cleaned and the litter and manure disposed of 
in such a way that sheep can not come into contact with them until 
after the 60-day period. A strong solution of coal-tar dip should 
also be used, but this can not be depe nded on to kill the pupae, though 
it is useful in killing the ticks that might escape a cleaning process. 
To disinfect stone or wire-fence corrals, brush or straw m: ay be scat- 
tered over the surface of the ground and burned. Clean sheep must 
be kept away from contact with ticky sheep and care must be taken 
to see that goats or other animals do not convey ticks to the sheep. 
Even persons may occasionally carry ticks for a short time on their 
clothing, and this must be kept in mind at shearing time and when- 


ever there is danger of infection from persons who travel from one 
flock of sheep to another. 


SHEEP-SCAB MITE? 


COMMON SCAB 


Location.—On the skin. 

Appearance.—These parasites (Psoroptes communis ov is) are —— 
small animals, called scab mites. (Fig. 5.) The male is only 0 
mm. (one- -fiftieth of an inch) long and the female 0.625 mm. fe 
fortieth of an inch), but they may be seen with the naked eye as 
small white objects, especially when placed on a dark background. 
It is easier to see them when they are warmed, by sunlight or other- 
wise, on such a background, as they may then be in motion. The 
full-grown mites have 4 pairs of legs and these legs have long hairs. 
In the female there are so-called suc ckers on jointed stalks on the tips 
of the first, second, and fourth pairs of legs, and in the male on the 
first, second, and third, the fourth pair in ‘the male having a sucker 
which is not on a jointed stalk. 

Life history—The female mite usually deposits at least 15 eggs 
during her life, and may deposit 24. In 3 or 4 days these hatch, the 
young mites beginning life with only 6 legs. In’7 or 8 days these 
have become 8- legged mites, which mate and Saati depositing eggs 
in the course of the next 3 or 4 days. One investig: itor (Gerlach) 
has estimated that in 90 days this rate of reproduction under favor- 
able circumstances, beginning with a single impregnated female, 
would produce one and one-half million mites. 

Distribution—Scab was formerly widely distributed over the 
United States, being the greatest pest that sheepmen had to contend 
with. Quarantine ‘and eradicative dippings have nearly cleaned it 
out of the greater part of this country, so that at present it is largely 
a matter of cleaning up the rel: atively small amount still scattered 
about, an exceedingly difficult task, however, because of the scat- 
tered infection. The cooperation of individual owners in promptly 
reporting to local livestock sanitary authorities cases of scab or cases 
suggestive of scab is highly important in scab eradication. 

Symptoms and lesions.—The scab mite pricks the skin and sucks 
the blood serum. The puncture becomes inflamed, forming a small 
red spot with a slight exudation of serum. This serum forms the 





*For additional information see Farmers’ Bulletin 713, Sheep Scab. 
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scab, from which the disease takes its name. (Fig. 6.) The watery 
part of the serum dries out, leaving a small crust over the site of 
each bite, the aggregate of these bites leading to the formation of 
rather large crusts or scabs.. At the same time “the bite causes itching 
and this in turn leads to scratching, rubbing, and biting, thereby 
adding to the initial inflammation and producing a certain amount 
of hemorrhiage as the scabs are rubbed off and sores form. The 
serum and sores afford lodging and favorable conditions for bac- 
teria and become infected. The skin reacts to the continued infiam- 
mation and becomes thickened. 
The first symptom noticed as a rule is the itching, manifested by 
a disposition to rub and scratch. The wool is roughened and broken 
by the scratching, and this condition suggests the possibility of scab. 
The sheep become restless and spend considerable time biting and 
rubbing the affected spots, finally losing the wool off large areas and 


Ficurp 6.—Characteristic scab lesion in early stages of the disease. (From Imes) 


leaving scabby sores. (Fig. 7.) The time and energy spent in try- 
ing to alleviate itching are time and energy lost from feeding and 
growing, and this fact shows itself in the poor condition of scabby 
sheep. Ultimately many of these sheep will die unless treated, and 
they are always so weakened as readily to fall victims to other 
diseases. 

The diagnosis of this dises ase is best made by a capable veterina- 
rian, as the disease is too serious to warrant taking any chance on 
its spread. Itching, loss of wool, and other conditions present in 
scab may also be shown in the presence of lice, sheep ticks, true 
ticks, bearded seeds, cactus spines, eczema, wildfire, summer sores, 
rain rot, shear cuts, sachin and inflammation of the sebaceous 
glands; the effects of alkali dust may at times be mistaken for scab. 

Treatment.—The only satisfactory treatment for scab is dipping. 
Hand dressing will not suffice and permits the spread of the disease 
while seeming to cure obviously affected areas, Animals must be 





PARASITES AND PARASITIC DISEASES OF SHEEP 


dipped twice at intervals of 10 to 14 days, preferably 10, in warm 
dip. Ewes, bucks, and lambs should be dipped separately. Sheep 
must be held in the dip not less than two minutes; in the case of 
animals severely affected, especially if fine-wool sheep, they should 
be held three to five minutes the first time, unless the crusts and 
scabs are first broken up and soaked with dip. The lime-sulphur dip 
and the nicotine-and-sulphur dip are recognized in official dipping 
for scabies. Protection from reinfection appears to be afforded for 
33 days by the lime-sulphur dip and for 69 days by the nicotine-and- 
sulphur dip. 

Prevention.—Open pasture that has been used by scabby sheep 
is regarded as dangerous for a month or two, and buildings are 


l'1GURB 7.—Scabby buck with entire hind quarters and flank affected. (From Imes.) 
(The discoiored area is due to dip stain from hand dressing) 


regarded as suspicious for a year or more. Keep sheep away from 
old bedding grounds and other infected areas. It is advisable to 
abandon buildings, pens, etc., burn them, or else clean and disinfect 
thoroughly if they are to be used after having had scabby sheep in 
them. Stray sheep should be looked on with suspicion, and goats 
may carry scab mites for long periods. Care must be used in pur- 
chasing sheep from areas where there has been any scab. 


OTHER VARIETIES OF SCAB 


Head scab and foot scab in sheep are relatively rare diseases 
caused by species of mites different from those causing common scab. 
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Ficurp 8.—The spinose ear tick (Otobius mégnini). A, ear ticks and débris from ear of 
cow (about natural size). B, engorged larva (magnified five times). C, young tick 
(magnified five times). D, partially engorged young tick (magnified five times). €E, 
fully engorged young tick (magnified five times). F, adult female (magnified five 
times). G, adult male (magnified five times). (From Imes) 
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The same methods of treatment may be used, but head scab may 
prove more difficult to cure and four or five or more dippings, sup- 
plemented by local applic ations of remedies, may be nec essary. In 
cases of head scab the interval between dippings should be shortened 
to a week or even to five days. 


OTHER EXTERNAL PARASITES 


True ticks occasionally infest sheep, but in this country it is rare 
to find ticks present on sheep and we are fortunate ‘ly free from ticks 
that habitually infest sheep. Among those that do occur on our 
sheep is the spinose ear tick,’ (Otobius mégnini [Ornithodorus 
mégnini|). This is particularly prevalent in the Southwest. It 
enters the external canal of the ear and attaches there well below the 
hair line, sucking blood from the tender skin. The ticks enter the 
ear as 6-legged seed ticks, become 
engorged, grublike larvae, molt to 
form the 8-legged nymph, which is 
eovered with numerous small 
spines, and after months spent in 
the ear the nymphs crawl out, con- 
ceal themselves in dry protected 
places, transform into adult ticks, 
and mate. (Fig. 8.) The female 


lays eggs which give rise to the 
6-legged seed ticks and these in 


turn infest new hosts. Infested 
animals often have the ear canal 
plugged with wax and the excre- 
tions of the ticks. Such animals 
shake their heads or turn them 
from side to side. The ticks cause 
serious injury and occasionally 
death, especially among horses and 
cattle. The best treatment is to 
clean the ear canal with a wire loop, 
using care not to injure the animal, 
and inject into the canal a mixture of 2 parts commercial pine tar 
and 1 part cottonseed oil. 

The screw worm? (Cochliomyia macellaria [Chysomyia macel- 
lavia|) is the name commonly given to the maggot of a sort of 
blowfly especially prevalent in the Southwest. It is especially apt 
to infest sheep recently sheared, getting into the fresh cuts, and in 
the same way to attack sheep and other animals that have been 
recently castrated, dehorned, or otherwise injured by having the 
skin broken. The fly (fig. 9) is larger than the house fly, “dark 
bluish-green in color, with daria bl: ack stripes on the back between 
the wings, and with a red or reddish-yellow coloring in the face. It 


FiGURD 9. 
above. 
opp, Mitchell, and Parman) 


Screw-worm fly, as seen from 
Much enlarged. (From Bish- 


*For additional information see Farmers’ Bulletin 980, The 
Methods of Treating Infested Animals. 
‘For additional information see Farmers’ 


yots Affecting Animals. 
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Bulletin 857, Screw-Worms and Other Mag- 
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deposits its eggs in carcasses or in wounds, in masses of from 40 to 
250 eggs. In wounds these eggs hatch in three hours or less, giving 
rise to young maggots which burrow into the wound and grow 
rapidly “during a period of 4 or 5 days. (Fig. 10.) They ‘then 
leave the wound, burrow into the ground, and form pupae. The 
adult fly emerges from the pupal case in 3 to 14 days, the entire 
life cycle requiring 1 to 4 weeks. 

The best treatment for an infested wound is to pour in chloroform 
or benzol, later remove the maggots, and apply a mixture of 3 parts 
pine-tar oil and 1 part furfural to prevent fresh attacks. Probing 
and opening the burrows are regarded as inadvisable. When the 
wound is severe it is advisable to call in a veterinarian as there is 
sometimes serious danger from hemorrhage and infection. Every 
year numerous animals die from screw-worm infestation. 

By way of prevention it is essential that carcasses of animals dy- 
ing from any cause should be promptly burned or otherwise dis- 
posed of so that flies can not breed in them. If they are buried they 
should be buried in quicklime and the entire carcass should be at 
least two feet under ground and the soil tightly packed. Shearing 
cuts and other injuries from accident or operations should be coated 

with pine tar to prevent flyblow. 
Flytraps are valuable as control 
measures, 
Sheep-wool maggots belonging to 
a number of species (Phormia regina, 
Lucilia sericata, and others) are 
Ficure 10.—Screw-worm maggot, side somewhat similar in habits to the 
view. Enlarged. (From  Bishopp, > 

Mitchell, and Parman) screw-worm fly. Related flies have 

become a very serious pest to sheep 
in Australia. The flies deposit their eggs or young in the wool. In- 
fested sheep are sometimes treated by clipping the wool about infested 
parts and applying concentrated dip, chloroform, or mixtures of 
turpentine and tar. It is also advised that lambing should occur as 
early as possible and shearing be carried on before the warm weather 
sets in, to reduce the chance of infestation. The wool of sheep, 
especially those affected with diarrhea, should be kept trimmed about 
the tail region to prevent flyblow at this place. A practice which 
has been found of considerable value in Australia consists in spray- 
ing the tail region of the sheep with 0.7 per cent solution of arsenious 
oxide just before lambing time. This can be done quickly and easily, 
is cheap, and affords considerable protection. The prompt destruc- 
tion of carcasses is as important in the control of these maggots as it 
is in the control of the screw worm. 


INTERNAL PARASITES 


The internal parasites include tapeworms, flukes, roundworms, and 
a few other forms, such as the maggots causing grub in the head, 
the tongue worm, and the one-c elled forms, or ‘Protozoa, these last 
being microscopic in size and of comparatively little known im- 
portance in the United States so far as sheep are concerned. 

The following discussion includes the more important of the nu- 
merous kinds of internal parasites that infest sheep. 
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ARTHROPODS 


The arthropods include certain forms that live during a portion 
of their life as internal parasites of sheep, though most of the arthro- 
pod parasites of sheep are external parasites. 

The arthropods are forms which possess 6 or more leglike append- 
ages, such as the insects, which, in a limited sense of ‘the word, in- 
clude those forms with 6 legs, the spiders and spiderlike forms, 
which as adults havo 8 legs, ‘and other forms having more than 8 
legs, some of them a considerable number, 

The life history of the arthropods varies so greatly in the case of 
different forms that it is hardly possible to give a general statement 
covering it. 


GRUB IN THE HEAD 


Location.—The grubs (Qestrus ovis) occur in the nostrils and in 
such communicating cavities as the frontal sinus and the maxillary 
sinuses, cavities in the upper jawbone. 

onniieieethe parasites appear as maggots which at first are 
less than 2 mm. (one-twelfth of an inch) long. When fully devel- 
oped in the sheep, they are usually over 2 cm. 
(four-fifths of an inch) long and 7 mm. (almost 
one-third of an inch) wide, though the grub may 
contract or expand to a smaller or greater dimen- 
sion. There are 11 segments, rather flattened on 
the ventral (lower) surface and arched on the 
dorsal (upper) surface. The ventral surface is 
spiny, the dorsal smooth. At first the grubs are 
white, later they become yellowish and darker, a 
band appe: aring on the dorsal side of the segments 





Figure 11.—Grub in 
and finally becoming black. (Fig. 11.) At the the head (Oestrus 
head end are two large hooks and at the tail end Se cea, ae 
are two rounded bree thing pores, low, grub tured 

Life history—The adult fly (fig. 12), which Gan aioe ae 
looks something like an overgrown house fly, is ley) 


active during the summer, usually i in June and July. The female 
fly deposits a tiny grub on the edge of the sheep’s ‘nostril. Sheep 
usually run when the fly attacks them or is seen by them, often be- 
coming frantic and holding the nose in the dust or against other 
sheep. The attack occurs usually during the heat of the day, the fl 

being quiet in the early morning and late afternoon. The oa 
migrates up the nostrils by means of its hooks and spines, and may 
make its way to the communicating cavities. Occasionally grubs 
fail to leave the sinuses in time and become too large to get through 
the apertures they entered; these die and usually “become calcified. 
The grub in the sinuses feeds and grows until it is re ady to leave 

the sheep. Some time during the spring or summer, in temperate 
climates, the grubs leave the sheep and fall to the ground, into which 
they burrow a short distance. Their skin becomes hard and le: athery 
and they lie quiescent for three weeks or two months, according to 
conditions of temperature and moisture. F inally the adult flies break 
out from the leathery envelopes within which they have undergone 
their transformation from the preceding stage, like a butterfly in a 









































é om 


b 


es 
QO 


Jn 


ai 


: 





14 FARMERS’ BULLETIN 1330 


chrysalis, crawl to the surface, and are ready to mate and then to 
deposit their young. 

Distribution.—This parasite appears to be prevalent throughout 
the United States wherever sheep are kept. It is a common and 
troublesome pest, especially in the South. 

Symptoms and lesions.—As the grub crawls about in the nostrils 
the hooks and spines set up an irritation which is at first acute with 
a resultant flow of serum from the nose, resembling a “ cold in the 
head.” Presently the nostrils show evidence of b: cterial infection, 
the flow thickens and becomes discolored, presenting the condition 
called “snotty nose” by sheepmen, a pronounced ¢ eatarrhal condi- 
tion. The hooks and spines set up minute hemorrhages, which are 
visible on post-mortem examination as rows of blackened dots on 
the mucous lining of the nostrils and sinuses. One result of this 
irritation and inflammation is a thicker ning of the mucous membrane, 

a condition which interferes with its normal 
function of smell and helps to close the breath- 
ing passages, which are already functioning 
improperly as a result of the thick, « atarrhal 
secretions. Consequently the sheep experiences 
difficulty in breathing, and this tends to impair 
its general physical condition. Add to this the 
fact that the sinuses may become filled with 
purulent matter and that the toxins from the 
purulent matter here and elsewhere are con- 
: stantly absorbed and there is evidently present 
ioe soe ase ett #Y a condition which must weaken an animal. 
as (Ocstrus ovis). J'urthermore, the irritation due to the wander- 
inlarged. (From Bau) . > ? : pind 
ing of these spiny grubs over the sensitive 
mucous membrane of the nostrils prevents the sheep from resting or 
devoting its full time and energy to feeding and growing. 

Though the characteristic symptom of grub in the head is the 
profuse discharge from the nose, the sheep show other evidences of 
the infection. They sneeze frequently and often show symptoms 
of difficult breathing. The eyes become inflamed, as would be ex- 
pected in connection with an inflammation of the nostrils, the head 
is often carried low or may be moved about in a pec vuliar manner 
as though the sheep were try ing to rid themselves of an eid 
in the head, the appetite is diminished, or at least the sheep e: 
less owing to distraction from pain and difficult breathing, and in 
severe cases the animals may have convulsions and ultimately die. 

Treatment.—The treatment for this condition is not very satisfac- 
tory and dependence should be placed on preventive measures, which 
are, fortunately, of a comparatively simple sort and easily applied. 
One of the treatments which have been advocated is to put the sheep 
in an inclosure on hard ground or on a floor of some sort which has 
been sprinkled with lime, and to mill them around so as to stir up 
the lime and cause violent sneezing, in the hope of expelling the 
grubs in this manner. This may remove some grubs from their posi- 
tion in the nostrils, but it can have no effect on those in the sinuses 
and will by no means remove all those in the nostrils. Attempts 
have been made to kill or remove grubs by putting the sheep in a 
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room with burning sulphur, some person remaining there as long as 
possible to test the strength of the fumes. This is dangerous to the 
sheep and the operator and can not be recommended, especially since 
it is not very successful. It has recently been reported that the in- 
troduction into each nostril of 3 ¢. c. of a mixture of equal parts of 
carbon disulphide and a light mineral oil is of value in killing the 
grubs. In the case of particularly valuable animals which are seri- 
ously affected, the sinuses may be opened with a trephine and the 
grubs extracted with forceps. Sheep tolerate the operation well 
enough, but the operation is one that should be done by a competent 
veterinarian. If a sheep is not worth the cost of such an operation, 
it should be sent to the butcher before the progress of the disease has 
rendered the animal unfit for food. 

Prevention.—Smearing the nose of the sheep with a preparation 
that will prevent the fly from successfully depositing its larvae on 
the nostril has been found to be a very satisfactory preventive meas- 
ure and is extensively practiced. Various preparations have been 
used, such as equal parts of tar and grease, or tar and fish oil, or of 
tar and whale oil; but the use of pine tar alone seems to be quite 
satisfactory. It is advisable to apply the tar by hand, at least the 
first time, and to make sure that it is applied liberally to the entire 
margins of the nostrils. The application may be renewed by hand 
later, as often as necessary, or may be automatically renewed by 
using a salt lick consisting of a thick plank or split log in which 
holes, 2 inches in diameter, are bored, with salt placed in the holes 


and the edges of the holes heavily tarred, so that the sheep get the 
tar on their nostrils as they lick the salt. 


TAPEWORMS 


Adult tapeworms are usually composed of a head, armed with 
hooks and suckers, as a rule (though those in the sheep’s intestines 
have no hooks), and a body consisting of a number of flat segments 
arranged in a chain. Adult tapeworms are usually found in the 
small intestines, but in some cases they may occur in the stomach, 
large intestines, or the ducts of the liver and pancreas. 'Tapeworms 
produce eggs of microsc opic size which pass out in the feces and on 
being sw allowed by a suitable host, usually of a sort different from 
the host of the adult tapeworm, g give rise to an intermediate stage, or 
larva, which is usually more or ‘Tess spherical or elliptical and com- 
posed of a tapeworm head and neck attached to a membrane, the 
membrane usually inclosing a clear fluid. In the case of many of the 
common tapeworms this form is called a bladderworm. It usually 
occurs in the body tissues, and when it is eaten by the host of the 
adult tapeworm the head of the tapeworm passes to the intestine and 
forms the adult worm by the addition of segments back of the head. 
This tapeworm in turn produces eggs and the cycle is repeated. 
Thus, certain tapeworms in the dog give rise to certain bladder- 
worms in sheep, the tapeworm eggs in the feces of the dog being de- 
posited on the pasture and picked » up by sheep with the herbage that 
they eat. The dog in turn becomes infested with tapeworms when 
it eats the bladderworms in the meat, brain, liver, entrails, or other 
parts of the sheep. 

3902°—33——8 
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Figure 13.—Tapeworm 
pansa). 
Stiles) 


(Montezia ea- 
About natural size. (From 
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Sheep may harbor adult tapeworms in the intestine and bladder- 











THE MONIEZIAS 


Location.—These tapeworms 
(Moniezia expansa, and M. planis- 
sima) are found in the small intes- 
tines. 

Appearance.—They are whitish to 
yellowish in color and may attain a 
length, in some specimens, of several 
yards. (Fig. 13.) The individual 
segments of a worm are broader 
than long, and each segment con- 
tains at some period of its develop- 
ment a complete set of reproductive 
organs. The end segments are full 
of eggs, and these segments break 
off from the rest of the worms and 
pass out in the manure, where they 
are often found by the farmer and 
regarded as complete worms. The 
presence of these segments in the 
feces serves to diagnose cases of in- 
festation with the tapeworm. 

Life history.—The life history of 
these tapeworms is not known. 
Sheep are herbivorous animals and 
only by accident would eat animals, 
such as insects, that might serve as 
intermediate hosts. It is possible 
that the intermediate hosts are small 
animals, such as insects, that are 
taken in by the sheep on grass, but 
we have no evidence on this subject. 

Distribution. — These tapeworms 
are more or less common throughout 
the United States. These two forms 
(M. expansa and M. planissima) are 
also widely distributed outside the 
United States. 

Symptoms and _ lesions.—When 
these worms are present in sheep in 
large numbers they cause obstruc- 
tion of the intestine and intestinal 
irritation, with the result that they 
interfere with digestion, and the 
sheep become unthrifty, weak, and 
emaciated ; such sheep are unable to 
stand adverse conditions, such as bad 
weather or poor feed, and die where 
sheep not so infested may survive. 


The digestive derangement is manifested by diarrhea asa rule. It is 
known that tapeworms often cause very marked and even severe 
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nervous symptoms in man, and while such symptoms are more diffi- 
cult to detect in sheep there is every reason to suppose that they may 
occur. 

On post-mortem examination of affected sheep the tapeworms are 
found in the small intestine, often in large numbers. The sheep 
show no special indications of their presence other than poor condi- 
tion, evidences of diarrhea, and inflammation or catarrh of the 
intestines. 

Treatment.—Various treatments have been recommended. Among 
the remedies which have been used are the following: 

Kamala.—tThis drug has been given in doses of 1 dram to lambs. 
It causes diarrhea, and lambs so treated may remain poor for some 
time in spite of abundant food and good conditions otherwise. 

Kousso—This is said to have given good results in doses of 2 
drams to lambs. 

Koussin—This is reported as giving good results in 2-grain doses. 
It expelled the tapeworms, and the animals remained in good spirits 
and improved in condition. 

Oleoresin of male fern.—This is given in doses of 1 dram, and may 
be given with 2 to 4 ounces of castor oil. 

Areca nut-—This may be given to lambs in doses of 1 to 3 drams. 
It must be freshly ground shortly before being used, preferably the 
day it is used. 

In South Africa good results have been reported from the use of 
a mixture containing 1 part of sodium arsenite (testing 80 per cent 
arsenious oxide) and 4 parts of copper sulphate. The total dose of 
the mixture is as follows: For animals 2 to 4 months old, 180 milli- 
grams; 4 to 6 months old, 250 milligrams; 6 to 10 months old, 375 
milligrams; 1 year old, 500 milligrams; 9 years old or older, 625 
milligrams. This may be given as a powder. Withhold food and 
water the afternoon before dosing; dose the following morning; 
allow food that afternoon and food and water the next morning. 
The dose may be repeated the day after the first dose, in which case 
food is allowed the afternoon after the first dose, the animal is 
dosed the following morning and fed that afternoon, but no water 
is allowed from the afternoon preceding the first treatment until 
the morning following the second treatment. Owing to the poison- 
ous nature of arsenic, it is best to test the treatment on a few sheep 
to be sure the dose is safe before dosing a flock, and the drugs should 
be kept out of reach of children and animals. If the treatment is re- 
peated at intervals of a month or more through warm weather, the 
single treatment should be used. 

The Oklahoma experiment station reported very good results from 
a solution containing 1 per cent copper sulphate and 1 per cent by 
weight of snuff or powdered tobacco. The tobacco is steeped over- 
night and the copper sulphate then added. The dose is 50 ce. e¢. 
(about 114 ounces) for lambs and twice this amount for full-grown 
sheep 

A 40 per cent solution of nicotine sulphate has replaced to a large 
extent the snuff or powdered tobacco for making a copper sulphate 
solution containing nicotine. One ounce of the nicotine-sulphate solu- 
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tion should be added to each gallon of the 1 per cent copper-sulphate 

solution. The dose of the combined solution is the same as for the 
snuff or powdered-tobacco solution, but should 
be diminished if the full dose produces un- 
pleasant symptoms. It should not be given to 
very old or very young animals, to animals in a 
weakened condition, or to those suffering from 
disease conditions other than of parasitic ori- 
gin. The alternating use of this solution with 
the straight copper-sulphate solution is often good 
practice. Sheep frequently show symptoms of dis- 
tress after the first few dosings with the copper 
sulphate and nicotine sulphate solution, but toler- 
ate it better later. 

Prevention.—No dependable preventative meas- 
ures against these tapeworms can be recom- 
mended, owing to the fact that the life history 
is unknown. 


THE FRINGED TAPEWORM 


Location.—This tapeworm (Thysanosoma 
actinioides) is found in the small intestine, the 
gall ducts, gall bladder, and biliary canals of the 
liver, and in the duct of the pancreas. 


Appearance.—These are whitish or yellowish 


tapeworms and may be a foot long (fig. 14), but 
are commonly shorter. They may readily be 
distinguished from other tapeworms by the fact 
that each of the segments has a fringe on its pos- 
terior border. This fringe may be most easily 
seen when the segment is put into water, where 
the fringes can float out from the segment. Tape- 
worms found in the liver or pancreas will be 
this worm, not the Moniezias already described. 
Life history.—As in the case of the Moniezias 
(and this is true of all the adult tapeworms of 
cattle, sheep, and horses), the life history is un- 
known. Presumably it has an intermediate stage, 
perhaps in an insect or other small animal. 
Distribution.—The fringed tapeworm is a para- 
site of western sheep and is found in the East 
probably only when the sheep have been shipped 
Figure 14—Fringed from the West. The infected range probably is 


sanosoma actinioi. confined to North Dakota, South Dakota, Ne- 
aon) Apeot Stic, braska, Kansas, Oklahoma, and Texas, and the 
States west of them. The parasite apparently 
has found conditions most favorable among range sheep, and it 
seems to be losing ground with the breaking up of the big western 
sheep ranges and the substitution of small holdings of sheep. 
Symptoms and lesions.—The obstruction of the bile ducts and 
pancreatic ducts causes inflammation of these ducts and derange- 
ment of the liver. As a result there is an alteration in the amount 
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and character of the secretions, which impairs digestion and causes 
a lack of thriftiness. This shows in lost flesh and poor quality of 
tlesh and wool. Sheep weakened by fringed tapeworms may die 
from the parasitic infestation or from inability to withstand other 
adverse conditions. Infested sheep are commonly hidebound and 
suffer from diarrhea. 

On post-mortem examination the tapeworms may be found in the 
intestine and in the liver and pancreas, and the ducts of these glands 
are usually found thickened when infested. In the spring of the 
year fringed tapeworms seem more likely to be found in the small 
intestines than at other seasons. 

Treatment.—No successful treatment is known for this parasite. 
Such treatments as have been attempted have failed, and all that can 
be recommended at this time are careful nursing 
and good feeding. 

Prevention.—As in the case of the Moniezias, the 
fact that we do not know the life history of this 
worm makes it impossible to give specific directions 
for preventing infestation. 

BLADDERWORMS 


THE THIN-NECKED BLADDERWORM 





Location.—The thin-necked bladderworm (Cysti- 
cercus tenuicollis) is found in the abdominal cavity pygurn 15—Thin- 
attached to the mesenteries or omenta or in the necked bladder- 


‘ worm (Cysticer- 
liver. ous tenuicollis.) 
° N size, 

Appearance.—The bladderworm looks like a sac (rou Stiles) 


full of a clear fluid, with a white object, which is 
the head and neck, projecting into it from one end. It is usually 
about 1 inch in diameter, but may attain a long diameter of several 
inches. The bladderworm proper is surrounded by a cyst, which is 
developed by the host animal as a protective measure against the 
parasite. When this cyst is broken the parasite usually rolls out and 
is seen to be a thin-walled structure. By careful manipulation the 
head and its rather long neck may be squeezed out at one end of the 
“bladder.” (Fig. 15.) 

Life history.—If one of these bladderworms is fed to a dog, the 
cyst wall will digest, but the tapeworm head and neck will pass on to 
the small intestine of the dog and begin to grow segments back of the 
neck. In this way it will form a tapeworm, one of the largest of 
the dog tapeworms (commonly called 7aenia marginata, and more 
properly Zaenia hydatigena). (Fig. 16.) This tapeworm attains a 
length of a yard or more, becoming mature and beginning to liberate 
egg-bearing segments in the course of 10 or 12 weeks. When dogs 
infested with these tapeworms run over pastures used by sheep they 
leave feces containing tapeworm eggs on the pasture, and these eggs 
are spread by rain and washed onto the grass and into streams and 
puddles, where the sheep drink. When the sheep get these eggs in 
food or water the embryo escapes from its surrounding shell, makes 
its way to the liver of the sheep, and begins to develop. In time it 
slips out of the liver and becomes attached to the mesenteries or 
omenta. At first it is a bladder without a head, but later the head 
and neck develop, and it is then ready to infect any dog that eats it. 
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Distribution—This parasite is quite generally distributed over 
the United States, but the indications are that the worm is becoming 


Figure 16.—Tapeworm (Tae- 
nia hydatigena) of dog, de- 
veloped from thin-necked 
bladderworm of sheep. 
About natural size. (From 
Stiles) 


less common as a result of improvements 
in disposal of viscera and offal at slaughter- 
houses during the last 20 years. It is most 
likely to be present where sheep are asso- 
ciated with dogs, either when herded by 
them or where stray dogs are common, and 
where sheep are slaughtered on farms or 
at small country slaughterhouses at which 
little care is exercised in disposing of the 
viscera and of diseased portions of car- 
casses. 

Symptoms and lesions.—Light infesta- 
tions with these bladderworms seem to do 
very little damage. Severe infestations, 
such as a sheep would get by eating grass 
that had an entire segment full of eggs on 
it, will make a sheep very sick and may kill 
it. Under these conditions sheep usually 
die at a rather early stage of the disease, 
while the embryos are wandering around 
in the liver, the immediate cause of death 
being hemorrhage from the liver, or peri- 
tonitis. Post-mortem examination under 
these conditions would seldom be suffi- 
ciently minute to reveal the exact cause of 
the trouble, and it would seldom be charged 
to this parasite. 

On post-mortem examination the bladder- 
worms are usually readily observed in 
the mesenteries or omenta, or, in earlier 
stages, in the liver. When the liver has 
just recently been invaded, the presence of 
the parasite is usually indicated by serpen- 
tine markings showing the course of the 
wanderings of the young worms. 

Treatment.—There is no treatment for 
infestation with the bladderworm in 
sheep. 

Dogs should be kept free from tapeworms 
of any sort, including the one responsible 
for this bladderworm in sheep. For re- 
moving these tapeworms fast the dog from 
noon of one day until the following 
morning and then give it one of the follow- 
ing treatments: 

Oleoresin of male fern—The dose for 
dogs is 15 minims to 1 dram (a quarter 
of a teaspoonful to a teaspoonful), ac- 
cording to size. This may be given in cap- 
sules and followed immediately by an ounce 
of castor oil. 
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Areca nut.—This may be given in the same amounts as the oleo- 
resin of male fern, and will usually not need a purgative, as areca 
itself is a purgative. If feces are not passed in the course of four 
or five hours, it is advisable to give castor oil or some other purga- 
tive. As noted previously, areca nut must be freshly ground to be 
efficacious. 

Arcoline hydrobromide—F¥or large dogs, one-half grain; 
for dogs of moderate size, one- fourth ; grain; for small dogs, one- 
eighth grain. No purgative should be given, as this drug is itself 
purgative. 

Kamala—This may be given in doses of half a dram to 2 drams 
(a half teaspoonful to 2 teaspoonfuls). The powder may be given 
in sirup and will not need to be followed by a purgative, as kamala 
itself is a purgative. As in the case of areca nut, if feces are not 
passed in four or five hours, castor 
oil or some other purgative 
should be given. 

Any tapeworms that are passed 
and the feces with them should 
be burned. On the farm this is 
sasily done by using hay or straw 
for fuel. 

Prevention.—This consists in 
preventing dogs from eating un- 
cooked meat, especially diseased 
and parasitized meat and viscera. 

Slaughterhouse refuse should be 

tanked and not left where dogs 

can have access to it. The use of 

the tank has apparently resulted rcurn 17—Sheep muscle showing measles 
in a diminution in the number of —_{fisticeroue ovis). Natural size, (From 
vases of this parasite in sheep and 

dogs, and the extension of this measure will probably eradicate it in 
time. Dogs should be kept free from tapeworms by suitable remedies, 
whenever necessary, and it would be advisable to give such treatment 
as a routine procedure about four times a year ‘where there is any 
chance of dogs eating infective material. Stray dogs should be kept 
off farms and suppressed by appropriate measures. 


SHEEP MEASLES 


Location.—Parasites known as sheep measles (Cysticercus ovis) 
occur in muscles, including the heart, and intermuscular connective 
tissue, and as degenerate cysts in the lungs, walls of the first and 
fourth stomachs, and the kidneys 

Appearance.—This parasite occurs in the meat (measly mutton) 
as oval cysts 3.5 to 9 mm. (one-seventh to one-third of an inch) long 
by 2 to } mm. (one-twelfth to one-sixth of an inch) wide. These 
cysts have a thin external membrane inclosing a clear fluid. On one 
side of the cyst is an opaque white object, which is the head 
and neck of a tapeworm. (Fig. 17.) When degenerated the cysts 


appear as cheesy or hard nodules, the hardness “being due to lime 
salts. 
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Life history.—The life history of this parasite is similar to that of 
the thin-necked bladderworm, the adult being a certain species of 
tapeworm of the dog (7aenia ovis). 

Distribution.—In the United States this parasite appears to be 
most common in the West, especially in Montana, Idaho, Washington, 
Oregon, California, Colorado, and Nevada. It has been found abroad 
in England, France, Germany, Algeria, Southwest Africa, New 
Zealand, and South America. 


Figure 18.—Gid parasite (Multiceps multiceps) from brain of sheep. 


Natural size. 
(From Hall) 


Symptoms and lesions.—When sheep have but a few of these cysts 
no symptoms are likely to be observed. When many cysts are present 
sheep will become very sick, and if all the eggs from one segment are 
eaten by a sheep it is likely to die. On post-mortem examination 
the cysts are the principal thing observed, though in badly infested 
cases the meat may be watery and discolored. 

Treatment and prevention.—These are the same as for the thin- 
necked bladderworm (p. 20) and its adult tapeworm. 
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THE GID PARASITE 


Location.—The gid parasite (Multiceps multiceps. Synonym. 
Coenurus cerebralis) occurs in the brain or spinal cord. Degenerate 
worms that failed to reach the central nervous system may be found 
in muscles and other tissues. 

Appearance.—This worm occurs as a large cyst or bladderworm, 
attaining the size of a hen’s egg or larger, and is composed of a thin 
membrane containing a rather large amount of fluid. On the bladder 
membrane are a number of small, white objects about the size of a 

grain of wheat, projecting, as a rule, 
into the bladder fluid. (Fig. 18.) 
These are the tapeworm heads. A 
parasite of this sort is called a 
coenurus. 
Life history—When such a blad- 
derworm, or coenurus, is eaten by a 
dog, fox, or coyote the bladder mem- 
brane digests, releasing the attached 
tapeworm heads. These heads then 
pass into the small intestine, where 
they form the adult tapeworms by the 
addition of segments back of each 
head. (Fig. 19.) Ordinarily the 
worm is fully grown and 2 or 3 feet 
long in the course of a month or two, 
though occasionally a longer period 
is required. The full-grown tape- 
worm produces minute eggs, which 
pass out in the feces of the dog on to 
the pasture or range. Under favor- 
able conditions these eggs are taken in 
by sheep with contaminated feed or 
water. The shell digests from the egg 
and releases an embryo, which is 
armed with six hooks. By means of 
these hooks the embryo cuts its way 
through the tissues of the sheep and 
into the blood stream. In the blood 
Provan 10.— Tapeworm stage of Mul- the embryos are carried to various 
tual size. (From Hall) tes tissues, but only those that reach the 
brain or spinal cord are able to attain 
the full larval development, the others dying and degenerating by 
the time they reach the size of a pea. Those that reach the central 
nervous system at first move about on or in the brain or spinal cord, 
forming curving channels. At a suitable point the wandering ceases 
and the bladderworm grows and completes its development in about 
seven or eight months, the sheep dying in nine months or earlier. 

Distribution.—In the United States this parasite has been found 
chiefly in northern Montana, where it has been established since 
about 1890, possibly longer. There have also been outbreaks of gid 
in Arizona and in New York. Cases have been observed also in 
various localities to which sheep have been shipped from infested 
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regions. Occasionally cases are imported from Europe. Outside the 
United States the disease is known to occur in England, Scotland, 
Ireland, France, Germany, Austria, Hungary, Italy, Sardinia, 
Switzerland, Greece, Spain, Holland, Denmark, Iceland, Shetland, 
Morocco, Cape Colony, Southwest Africa, South Australia, New 
Zealand, Argentina, Chile, and Canada. 

Symptoms and lesions.—At the time that the young worm gets to 
the brain there are usually slight symptoms of fever and restlessness, 
which are easily overlooked. If the sheep dies at this time, as a 
result of severe infestation, an examination of the brain will show a 
number of curving channels on its surface. As a rule the symptoms 
of this stage abate and there is no further indication of the presence 
of the parasite until it has grown to the point where the heads form, 
This will take place about the seventh or eighth month after infec- 
tion. The head of the worm can be evaginated from the bottom of its 
tubular neck, just as a glove finger may be turned inside out, and this 
brings its hooks and suckers into contact with the brain. From this 
irritation and from the pressure of the growing bladderworm there 
arise the very striking symptoms indicative of gid. Affected sheep 
very commonly walk in a circle, turning toward the side correspond- 
ing to the affected portion of the brain when the parasite is on the 
surface of the cerebrum. When the parasite is located at another 
point the symptoms are somewhat different. In these cases sheep 
may walk with the head held high and may step high, or with the 
head held low and with a stumbling gait, or may show other odd 
symptoms in the way of unusual locomotion. Such animals gradually 
lose interest in feed and water and finally cease eating or drinking. 
In consequence they become very much emaciated. They may move 
about continuously or stop at times and gaze fixedly at nothing in 
particular. They are difficult or impossible to herd and tend to lag 
behind the flock or become lost. The head is often carried to one side 
and the animal may become blind or appear to be blind. 

Unless surgical treatment or accident frees the sheep from its para- 
site, the animal will die, usually in the ninth month. When ex- 
amined after death the brain or spinal cord will be found to have on 
or in it a bladderworm, or more than one, and an equal amount of 
brain or cord tissue will have disappeared or been crowded aside by 
the growth of the cyst. The skull adjacent to the parasite is often 
softened or even absorbed to the point where it has a hole or several 
holes through it. In the late stages sheep are so emaciated that the 
meat is unfit for food. 

Treatment.—The treatment for gid is surgical. This is satisfactory 
only when the cyst is on the surface of the brain. Operation may be 
performed with a trocar and cannula or with a trephine. In the 
trocar and cannula operation the wool is sheared over the affected 
area, as determined by the symptoms and by palpation to find a soft 
spot or one where the sheep reacts violently to pressure. Under 
local anesthesia the trocar and cannula are driven through the skull 
and the trocar withdrawn from the cannula. If the cyst is struck, a 
watery fluid will issue from the cannula. This fluid is syringed out 
and the cannula withdrawn. Suitable cannulas are provided with a 
cleft to catch the bladder membrane and pull it out. If this fails, it 
is necessary to remove the membrane with forceps or by some other 
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means. This operation, like operations generally, should be con- 
ducted under aseptic conditions. The median line of the skull should 
be avoided. 

With the trephine outfit the wool is sheared over the proper area 
and under local anesthesia and aseptic conditions a V-shaped in- 
cision is made through the skin and the skin dissected back. A piece 
of skull is then cut out with a 5-inch trephine and the hard mem- 
brane covering the brain is cut with bent scissors. The parasite will 
usually push out and may be grasped with forceps and removed. If 
it does not appear, it may be necessary to explore for it with the 
finger. After removing the parasite and controlling the hemor- 
rhage, the skin flap may be sewed back along one side of the tip of 
the V, and the wound covered with a pledget soaked in some anti- 
septic. The animal should be kept quiet in a dark shed for several 
days after operation. 

Some sheepmen cut the skull with a pocket knife or puncture the 
cyst with a knife. In such cases the sheep is apt to die of infection, 
even if the worm is removed. 
The operation for gid calls for 
care and should be performed by 
a competent veterinarian. If an 
operation does not seem to be 
feasible, it is advisable to kill 
giddy sheep for mutton or send 
them to market before they be- 
come emaciated and unfit for 
food. 

Prevention.—The most impor-  Fcurm 20.—Hog liver infested with hyda- 
tant preventive measure is to de- iia tee eee a 
stroy the heads or at least the 
brains of giddy sheep. This may be done by burning. Where wood 
is scarce the skull may be split with an ax or a cleaver and the brain 
put on a forkful of hay or straw and burned. Where this is not 
feasible the brain may be removed from the skull, crushed, and cov- 
ered with formaldehyde, turpentine, or a coal-tar or tobacco dip. 
The essential thing is to destroy the parasite to prevent dogs, coyotes, 
or other animals from eating it. 

Another measure of importance is to keep dogs, especially sheep 
dogs, free from tapeworms. To this end it is advisable that they be 
given tapeworm treatment four times a year. For the treatments 
that may be used see page 20. Measures against coyotes and other 
noxious wild animals are valuable in controlling gid as well as in 
keeping down the destruction of stock. Stray dogs should be elimi- 
nated on the same grounds, 


THE HYDATID 





Location.—The preferred sites of the hydatid parasite (Hchinococ- 
cus granulosus) in sheep are the liver and lungs, but it may occur in 
practically any organ or tissue. 

Appearance.—The parasite occurs in sheep usually as a multiple 
bladder worm, varying from the size of a nut to the size of a child’s 
head, sometimes as a spherical object and sometimes irregular in 
shape. (Fig. 20.) It has a very thick, laminated bladder wall, 
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and in the simplest form of the parasite this bladder contains a clear 
fluid and minute objects resembling grains of sand lying unattached 
in the fluid. These grains are brood capsules, and each of them 
contains a number of very small tapeworm heads. Sometimes the 
bladder worm develops other bladder worms, attached or unattached, 
on the inside or outside. 

Life history—When the brood capsules from a hydatid are eaten 
by a dog, cat, or other suitable animal, each tapeworm head in the 
brood capsules develops into a tapeworm by the addition of segments 
back of the head. This tapeworm is a very small one, less than half 
a centimeter (about one-fifth of an inch) long. (Fig. 21.) As the 
hydatid may form thousands of such heads in its brood capsules, 
dogs may, on eating hydatids, become infested with large numbers of 
these worms. The eggs produced by the adult tapeworms in the dog 

pass out in the feces. When taken in by a sheep or 
other animal the egg hatches and releases an em- 
bryo which makes its way to some suitable tissue 
and develops into the hydatid. This hydatid may 
develop in man if an egg of the tapeworm is swal- 
lowed, and a large percentage of hydatid infesta- 
tions in man result in death. It is therefore a very 
dangerous parasite to human beings. 
Distribution.—This parasite has been found at a 
number of places in the United States proper and in 
Alaska, as well as in other parts of the world. Cer- 
tain regions are found to send a large number of 
infected swine to the slaughterhouses, though its oc- 
currence in sheep is comparatively rare in the United 
States, contrary to observations in other parts of 
the world where sheep are more commonly infested 
than are swine. Where it is locally prevalent, its 
abundance may be attributed to infected dogs which 
PrguRD tm tat probably have become infected through carelessness 
nococeus  granu- in the disposal of diseased carcasses and viscera of 
108us sed ftas slaughtered animals. Careless persons may feed 

Fevekarty) “**®? diseased portions of carcasses to dogs or leave them 

where dogs get at them and eat them. 

Symptoms and lesions.—The symptoms in sheep affected with 
hydatid depend on the location of the parasite and its size, and so are 
extremely variable. Where the parasite is small or has room to 
develop without crowding important organs, few symptoms may be 
noticed. On the other hand, the parasite may develop in such struc- 
tures as the brain or heart and cause very marked symptoms and sud- 
den death from pressure or rupture. As a rule, infestations will’ not 
be detected and correctly diagnosed during the life of a sheep, but 
will be found only on post-mortem examination. In such cases the 
large, thick-walled bladders are readily found. 

Treatment.—The only treatment for this condition is surgical, and 
this is not apt to be feasible in sheep, even if the disease should be 
diagnosed ante mortem. 

Prevention.—The most important measure in the way of preven- 
tion of this disease is the proper disposal of carcasses and portions 
of carcasses of animals dying on the farm or killed there or else- 
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where. The “condemned ” tank at the modern slaughterhouse has 
been one of the greatest factors in destroying parasites of this sort, 
and the lack of an equally good arrangement at the small country 
slaughterhouse and on the farm is one of the important conditions 
which permit such parasites to persist. Where diseased viscera, such 
as livers infested with hydatids, are thrown out- where dogs can get 
at them, parasites of this kind are likely to be prevalent. The next 
measure of importance in controlling this disease is to keep dogs free 
from tapeworm by administration of tapeworm treatments four times 
a year. For these treatments, see page 20. Owing to the danger of 
persons acquiring hydatid disease and the serious nature of this dis- 
ease in man, dogs known to harbor this tapeworm should be killed 
and burned or buried deep in quicklime. 


FLUKES 


Flukes are usually flat, leaflike animals, provided with suckers, but 
not segmented like the tapeworms. They occur in the adult stage in 
various locations, the stomach, intestines, liver, 
lungs, and blood vessels, and may occur in immature 
stages in such tissues as the muscles. The adult 
flukes produce eggs of microscopic size, which pass 
out and hatch in water. The embryos released from 
the eggs infect snails, in which they transform into 
a succession of larval stages. The parasites finally 
escape from the snails, and may penetrate the skin pioyre 22.—Com- 
of the final host or may be swallowed, sometimes — 7pm liver fluke. 
after encysting, in food or water. ica.) Natural 

Sheep in certain localities in the United States, a oo 
as well as in other parts of the world, suffer consid- 
erably from fluke infestation. The common liver fluke and the large 
liver fluke occur in American sheep. 


THE COMMON LIVER FLUKE 


Location.—These flukes ('asciola hepatica) are found usually in 
the biliary canals and the ducts of the liver, though they may occur 
as wandering parasites in the lungs and elsewhere. 

Appearance.—The common liver fluke is a flattened, leaflike, brown 
animal, usually about an inch long. (Fig. 22.) There is a sucker 
at the anterior, or front end, on a cone-shaped extension, and just 
behind this is a ventral sucker. Through the skin or cuticula cover- 
ing the animal one can see the branching intestine and the uterus 
filled with eggs. 

Life history.—The eggs produced by the adult flukes pass out in 
the feces and on getting to water release a ciliated embryo. This 
embryo attacks certain species of snails (Galba bulimoides, G. b. 
techella, and G. ferruginea) and on entering the snail undergoes cer- 
tain changes, which in time give rise to a form called a cercaria. 
This is like a small fluke provided with a tail by means of which it 
swims about. Finally it loses the tail and encysts. The encysted 
cercariae may float about on or in water or may be attached to grass 
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blades or other vegetation. When these are swallowed by sheep, or 
other suitable host animals, the larval flukes escape in the digestive 
tract and bore their way through the intestinal walls to the body 
cavity. Here they wander over the surface of the viscera and the 
walls of the body cavity and as a rule finally perforate the capsule of 
the liver and reach the extremities of the biliary canals. A few go 
astray and perforate the diaphragm, getting into the lungs. In the 
liver the younger flukes grow and make their way down the canals, 
the larger ones being found in the bile ducts, and begin again the 
life cycle with the formation and passage of eggs. The flukes may 
get to the liver by way of the blood stream. 

Distribution.—This parasite occurs over a large part of the world, 
where low, wet pastures and the presence of suitable snails make it 
possible for it to exist. It occurs in about 20 States in this country, 
and is most prevalent in Washington, Oregon, California, Utah, 
Texas, Arkansas, Louisiana, and Florida. It is also prevalent in 
Porto Rico and Guam. 

Symptoms and lesions.—Sheep are likely to put on fat and seem- 
ingly improve in condition in the early stages of liver-fluke disease, 
usually in the summer and fall, apparently as a result of a stimula- 
tion of the functions of the liver. Later, however, they lose in con- 
dition. The skin and mucous membranes are paler and the animal 
is less lively. It feeds less and ruminates less. Edema appears as 
the composition of the blood is altered, and may be seen as swellings 
along the pendant portions of the body; for example, in the region 
under the jaw. Dropsy is often present. During the winter the sheep 
becomes leaner, breathes rapidly and feebly, and is dejected. A 
diarrhea is usually present at a late stage of the disease. 

The animal may die at any stage of the disease, but if it survives 
the attack the flukes leave the sheep in the spring and a part of the 
damage is repaired. ‘Total recovery is hardly possible, as the liver 
is burdened with scar tissue in the areas where the flukes have been. 
The disease may be diagnosed from its symptoms, if one is familiar 
with it, but a safer diagnosis is based on the finding of the worm 
eggs in the sheep manure. 

For the purposes of the farmer and sheepman the surest diagnosis 
is made by killing a sick sheep and making a careful post-mortem 
examination. If the ducts of the liver are carefully slit and exam- 
ined, the flukes will be found as dark, leaflike objects which if 
watched a short time will show movement. The liver may be 
washed in a plentiful supply of clear water as it is cut up, and the 
water examined for the flukes that may wash out. The liver of in- 
fected sheep is softened and roughened, and may show channels un- 
der its capsule. In old cases puckered scar areas are present. The 
softening of the liver gives the name of “liver rot” to the disease. 
The biliary canals and gall ducts are much thickened and enlarged 
and often are marked by ridges on the surface of the liver. 

Treatment.—The remedies which have been found most satisfac- 
tory are male fern and carbon tetrachloride. The latter is much 
the cheaper and is preferable for treating sheep. 

Oleoresin of male fern is administered as follows: Give by mouth 
3 to 5 grams of the male fern (from 34 of a teaspoonful to 11, tea- 
spoonfuls), according to the size of the sheep, in 10 c. c. (21% tea- 
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spoonfuls) of a nonpurgative oil, in the morning, two hours before 
feeding. Administer the treatment on two to five consecutive morn- 
ings. The male fern should contain 24 to 25 per cent of filicine and 
3.5 per cent of filicic acid. 

It has been found by European workers that 1 c. c. of carbon tetra- 
chloride administered in capsule to a sheep will kill all the liver 
flukes present with the exception of the very small ones. This treat- 
ment has the advantage of being very cheap, simple, and safe, and 
does not have any bad effect on the sheep in the vast majority of 
cases. Apparently one dose is sufficient, and the animals can be 
dosed effectively in the morning without special 
attention to fasting. The treatment has been 
used very successfully in this country. See 
comment on this drug under “The Nodular 
Worm,” page 36. 

It is advisable to have these drugs adminis- 
tered by a competent veterinarian. 

Prevention.—The manure from infected sheep 
in sheds or inclosures should not be put on pas- 
ture, especially on wet ground. Sheep should 
be kept off wet pasture in places where fluke is 
prevalent, and swampy areas should be drained, 
filled, or fenced off. Frogs, toads, and carp are 
useful in the control of snails. Safe drinking 
supplies must be provided for sheep as the infec- 
tion may be water borne. 

It has been found in Europe and in the United 
States that a 1 per cent solution of copper sul- 
phate applied to infested pastures, especially to 
wet areas, such as marshes and low swales, is 
very effective in destroying snails and preventing 
losses from flukes. On large, wet areas a mixture FUGuRe | 25. barge 
of 1 part powdered copper sulphate by weight to —_/oides magna). | Nat. 
from 4 to 8 parts of fine, dry sand may be ap- ee oct te 
plied by broadcasting, and this may also be 
done along the margins of ditches or streams. Snails in small 
streams may be destroyed by putting a gunny sack containing a few 
pounds of large crystals of copper sulphate in the headwaters. 
Damming the stream at intervals aids in destroying snails along 
the banks. 





THE LARGE LIVER FLUKE 


Location.—The large liver fluke (Fascioloides magna. Synonym, 
Fasciola magna) occurs in the liver, commonly lying in cysts which 
contain one to several flukes and a quantity of dark-colored fluid 
filled with débris. While these cysts may originate in a biliary canal, 
they extend into the tissue, and the fluke is habitually found as a 
parasite in the liver substance in cysts and not as a parasite of the 
canals and ducts. Wandering flukes may be found in the lungs or 
elsewhere. 

Appearance.—This is a large, thick species, which may attain a 
length of 10 cm. (4 inches). (Fig. 23.) The anterior, or front, 
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sucker is not carried on a distinct cone, as in the case of the common 
liver fluke, but in its general appearance otherwise the fluke 
resembles an overgrown specimen of the common liver fluke. 

Life history.—The life history of the large liver fluke is much the 
same as that of the common liver fluke, with snails (Galba bulimoides 
techella) of the same species as the one that carries the common liver 
fluke, as intermediate hosts. All the details of the life history have 
not yet been learned. 

Distribution.—North America appears to be the home of this fluke, 
although it has been transplanted elsewhere. In the United States 
it is most prevalent near the Gulf of Mexico, especially in Arkansas 
and along the coasts and river valleys of Texas. It also occurs along 
the west coast in both the United States and Canada and seems to 
have obtained a foothold at some inland points, as in part of Colo- 
rado and Montana. It is also reported from Wisconsin and New 
York. 

Symptoms and lesions.—This parasite is much more common in 
cattle than in sheep. It seems to do rather little damage in cattle 
apart from rendering the livers unfit for use as food. In sheep, 
however, it may do considerable damage. Infected sheep lose condi- 
tion, but the appetite persists up to the time of death. Edema is 
present in the form of watery swellings of the dependent portions 
of the body. Abortions have been reported as prevalent in a flock 
of infested sheep, though it is unsafe to associate this with the fluke 
without further evidence. 

On post-mortem examination the livers show the characteristic 
cysts or else dark-bluish scars where the flukes have been and where 
healing has taken place. The flukes apparently die’in the liver 
instead of passing out in the spring, as the common liver fluke does. 
The cysts take on the character of abscesses and may be present in 
the lungs and spleen as well as in the liver. Affected livers and 
other organs contain more or less coal-black pigment characteristic 
of the presence of this parasite. The worms may set up peritonitis, 
and the omentum may show black markings. 

Treatment.—No treatment is known for this disease, though the 
use of oleoresin of male fern or carbon tetrachloride is indicated, as 
for the common liver fluke. 

Prevention.—The same measures that are used in the case of the 
common liver fluke (p. 29) are indicated here. The destruction of 
the snail host by draining or filling wet areas or by treating such 
areas with copper sulphate, promises better control than medicinal 
treatment. 

ROUNDWORMS 


The parasitic roundworms or nematodes are elongated, cylindrical, 
unsegmented worms. Some of them may be properly characterized 
as threadlike or hairlike. The body wall is usually rather trans- 
parent, and when the worms are examined with a microscope the 
internal organs are readily seen, usually in the form of a number 
of tubes. The sexes are generally separate and the males are usually 
smaller than the females. In general the females produce large 
numbers of eggs, though sometimes the eggs hatch in the body of 
the female and some roundworms produce embryos without the 
previous formation of an egg with its yolk material and shell. 
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Most of the roundworms of sheep reach the animal, in which they 
develop to maturity, through the direct swallowing of the eggs 
or young worms without passing through part of their develop- 
ment in some intermediate host, as the tapeworms do. In some 
cases the young worms that have hatched in the fields penetrate 
the skin of the host animal, entering the body in this way instead 
of by the mouth. Other worms have an intermediate host and 
undergo a certain development in this host before getting to the 
final host. The intermediate host harboring the larval worms may 
be eaten by the final host, thus infecting it through the digestive 
tract, or such intermediate hosts as 
mosquitoes may infect the final host by 
biting it, the larval worms then pene- 
trating the wounded skin. 

Even in the case of direct infection, 
when eggs or young worms are swal- 
lowed by the host animal, nematodes 
which develop to maturity in the in- 
testine may not go directly there and 
develop immediately. They may pass 
through the walls of the digestive tract 
and get to the blood stream, leave the 
blood stream for the air passages of 
the lungs, crawl up the windpipe, and 
then pass down the esophagus or gul- 
let, and thus again reach the intestine, 
where they continue their development 
to maturity. 


THE STOMACH WORM 





Location.—This worm (Haemonchus /f S 
contortus) is a parasite of the fourth / / 
stomach. It may be found elsewhere // 
in the digestive tract, but such occur- —/ 


rences are of little significance. toe Ee x Se 

Appearance.—Stomach worms (fig. “Siinciua contortue). Wight fe: 
24) are from one-half to 114 inches ee, S..  e 
long and about as thick as an ordinary 
pin. The females are the larger and have a spiral striping. In 
the rear half of the body of the female there is a projecting portion, 
which may be seen on close examination. The smaller male may be 
distinguished by the fact that the posterior or tail end of the body 
is flattened and expanded. 

Life history.—The eggs produced by the female worms pass out in 
the manure and hatch in a few hours under the most favorable condi- 
tions of warmth and moisture. Under less favorable conditions 
hatching may require a number of days or even weeks. The embryo 
which leaves the egg undergoes further development until it becomes 
an ensheathed, infective larva. In this condition it is inclosed in a 
double skin and is very resistant. Whereas drying and low tempera- 
tures may kill the egg or embryo previous to this stage, the en- 
sheathed larva can withstand severe cold and long periods of dry- 
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ness. When the grass is wet with rain or dew, these larvae crawl] up 
the blades. Here » they are swallowed by sheep as they graze. In the 
stomach the worms become mature in the course of two to three 
weeks, but do not begin to produce eggs in large numbers until about 
a month after they are taken in by the sheep. 

Distribution.—The stomach worm occurs over almost the entire 
world, wherever there are sheep, cattle, or other suitable host ani- 
mals. In the United States it is most plentiful in the South, where 
it is favored by abundance of warmth and moisture, but it is quite 
common and a serious pest in the Middle West and in low, wet areas 
throughout the entire country. It is present in smaller numbers and 
does less d: amage in the high, dry, and cool areas of the Rocky Moun- 

tain States, but ir rigation ‘supplies favorable conditions even here. 

Symptoms and lesions.—The first things noticed about infested 
sheep are dullness and lack of thrift. Diarrhea may be present. 
Later, the more characteristic features of stomach-worm disease be- 
come evident in the form of anemia and edema. The anemia is mani- 
fested in the paleness of the skin and of the linings of the mouth and 
eyelids, and is due to the i impover ishment of the blood from the blood- 
sucking habit of the worms. The edema is manifested in a swelling 
of the pend unt portions of the body, espec ially of the portion under 
the jaw, causing what is called “ bottle jaw.” Sheep may become 
emaciated and finally die. 

If the fourth stomach of a sheep infested with stomach worms is 
opened (the fourth stomach is the one to which the upper end of the 
small intestine attaches), the worms can usually be seen as wriggling 
red objects. When the contents of the stomach are poured out many 
of the worms will usually remain attached to the lining of the 
stomach. A little careful washing will reveal them if they are cov- 
ered by the stomac h contents. Close investigation of the lining of 
the fourth stomach will also reveal the pin- point punctures caused 
by the bites of the worms. There are usually a number of these for 
every worm, as the worm has the habit of attaching at one point for 
a time and then moving away and attaching at another point, leav- 
ing the old point of attachment bleeding for some time. The carcass 
of a sheep seriously infested with stomach worms is likely to be ema- 
ciated and the meat pale. 

Treatrnent.—A satisfactory treatment for this disease is the use 
of a 1 per cent solution of copper sulphate in water. A dose which 
has been found satisfactory is 100 c. c. (about 3 ounces) for yearlings 
and older sheep and half as much for lambs 3 months old or older. 
To make this solution, dissolve one-fourth pound of copper sulphate 
in 1 pint of boiling water, then add cold water to make a total of 3 
gallons of the solution. Porcelain or enamel-ware receptacles should 
be used for the solution, as bluestone (copper sulphate) will cor- 
rode metal. This amount will dose 100 adult sheep, allowing 10 
per cent for waste. Use only clear blue crystals of copper sulphate, 
discarding the pieces that have turned white. Crushing the erystals 
will hasten solution. In dosing, one may use a rubber tube with a 
funnel on one end and a piece of me tal tube at the other. The 
metal tube is placed in the sheep’s mouth and the solution slowly 
poured through the funnel. If large numbers of sheep are to be 
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treated, the apparatus pictured in Figure 25, or something similar to 
it, may be used. The copper-sulphate solution is fed from a high 
reservoir, by siphoning or by a tube or spigot near the bottom, 
through a rubber tube into an open graduated glass tube, which may 
be made from a large olive jar, and allowed to escape in measured 
doses through the other rubber tube to the metal tube in the sheep’s 
mouth. Instead of an open graduated glass tube, a large bottle or 
jar may be used if a third tube is put in the jar, through the cork, 
one end being open to the outside 
and the other opening near the 
bottom of the inverted jar, to equal- 
ize air pressure. This is shown in 
Figure 25. The flow into and out 
of the glass tube is controlled by 
pinchcocks, one person attending to 
this and one holding the metal tube 
in the sheep’s mouth. The sheep 
should remain on all four legs, 
with the head held horizontally 
while it is being drenched, which 
decreases the danger of getting the 
drench into the lungs and killing 
the sheep. The solution should be 
allowed to flow slowly and the 
metal tube be moved about slightly 
in the mouth at the same time in 
order to keep the sheep swallowing. 
It is essential that the copper-sul- 
phate solution be made up accu- 
rately, be given in suitable doses, 
and be administered with care, and 
it is advisable to have a competent 
veterinarian give this treatment or 
the ones noted below in order to 
imsure a maximum degree of safety. 
The sodium-arsenite and copper- 
sulphate mixture and the copper- 
sulphate and nicotine-sulphate so- 
lution, recommended for tape- 
worms, are also effective against 
stomach worms. 
Carbon tetrachloride in doses of 
5 ¢. ¢. (1.38 drams) in an equal | aie wae 
bulk of dry Epsom salt, given in IL cleans aa wee. 
capsule, has been found, in experi- 
mental tests, to remove all stomach worms from sheep. Tetrachlor- 
ethylene, which is about as effective and apparently safer, may be 
substituted for carbon tetrachloride and given in the same manner. 
See remarks under “ The nodular worm,” pages 36 and 37. 
Prevention.—Preventive measures are based on the life history. 
We know that the disease is spread by eggs, produced by the female 
worm, which escape in the manure on to the pastures. Infested sheep 
must be regarded as a danger to young and uninfested sheep. The 
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manure from the infested sheep is likewise dangerous. Consequently, 
young animals and uninfested sheep should be separated from older 
or infested animals and not exposed to contact with the manure from 
these animals. Furthermore, pastures which have been used by in- 
fested animals are dangerous to young animals and uninfested ones, 
When animals that have stomach wor ms, either in a light or heavy 
infestation, are put on clean pasture, the eggs of the stomach worm 
will hatch on the ground and the infective stage of the worm will be 
present on the grass in considerable numbers in 1 from 10 to 20 di ays, or 
even earlier in warm weather. The longer the sheep are on that pasture 
under ordinary weather conditions the more dangerous it will become 
from the increasing number of worms. To prevent setting up dan- 
gerous infestations, it is advisable that sheep be moved every two 
weeks to clean pasture. Inasmuch as pastures probably remain in- 
fected for about a year after sheep, goats, or cattle are moved 
from them, the program of moving sheep to new pasture, where 
permanent pastures are used, is a rather difficult one and calls for 
more land than is usually available. Consequently a modification of 
this program is necessary. 

The first essential is to protect the lambs. Young animals are more 
susceptible to parasitic infestation than older ones. They also suffer 
more from parasites when they are infected. Growth must be made 
during youth; it can not be made up in mature years. Parasites 
interfere seriously with growth and lead to the production of runts. 
Consequently the safest “pasture should be furnished to the lambs, 
the older sheep taking the more dangerous ae if it is necessary 
for sheep to go back to old pasture within a ye Hillside pastures 
are likely to be safer than bottom land, as they hens fit by the cleans- 
ing action of heavy rains and the following run-off, as well as holding 
less moisture. Lack of moisture is very “unfavorable to the worms. 
Rich bottom pastures, on the other hand, are least likely to have an 
infection washed off and are likely to have eggs and larvae from the 
hillsides above washed on to them. The more abundant moisture, 
moreover, is highly favorable to the worms. It is precisely these bot- 
tom pastures which are apt to be used for young animals, because 
they present the best growth of grass and are most attractive. 

In rotating pastures to keep down stomach worms, the sheep may 
be moved over cornfields, hayfields, and stubble of various sorts. 
During freezing weather, the eggs and nonresistant early stages of 
the young worm on pasture diminish as they are killed by freezing, so 
that the pastures at this time, while still infected, do not become in- 
creasingly dangerous. Plowing is a means of controlling infestation, 
the young worms being turned under and buried ; a they do 
not get back to the surface in numbers sufficient to cause serious 
trouble. Such plowed land may be sown to forage rd and the 
sheep turned on these crops with safety. When different kinds of 
stock are rotated on pastures, sheep may safely follow horses or 
swine, but not cattle or goats, as these latter also may be infected with 
stomach worms and a number of other worms common to sheep, 
goats, and cattle. 

In experiments formerly conducted by this bureau at Vienna, Va., 
it was found highly beneficial to dose sheep with copper-sulphate 
solution once every three or four weeks throughout the year, sheep 
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thus treated showing no losses from stomach worms and making de- 
cided gains in wool and mutton over sheep kept under the same con- 
ditions but not treated. This appears to be the best control measure 
for use on sheep kept under the usual farm conditions. On Southern 
pastures of high carrying capacity, it is necessary to dose every two : 
weeks if heavy stocking is practiced. 


THE NODULAR WORM 


if 

Location.—The adults of the nodular worm (Proteracrum colum- ap 
bianum. Synonym, Oesophagostomum columbianum) live in the ‘ * 
large intestine of the sheep. ‘The larval worms live in nodules in the 
wall of the large and small intestines and occasionally make their ; 
way to the mesenteric lymph glands, the omentum, or the liver. The 
nodules are most numerous in the wall of the large intestine. 

Appearance.—The female worms attain a length 
of 15 mm. (about five-eighths inch), the males e 
being a little shorter. (Fig. 26.) Both sexeshave // ‘ 


a characteristic solid white body. The head is I 
bert over and forms a hook with the body. i ; 
Life history.—The details of the life history of || | 
| 
{ 


this worm are not completely known. The eggs }} :% 
from the female in the large intestine of the sheep || 4 


are passed in the manure. The eggs hatch and the || * 
young worms undergo a certain amount of devel- {| 
opment on the pasture, becoming infective for || } 
sheep. When swallowed by sheep the larvae enter | Sly 
the walls of the large and small intestines. After | | “4 
six to eight days the larvae leave these nodules  \\ \\ 
and in the course of a month become adults inthe \! \\ 
lumen of the large intestine, Larvae can be found \ \\ 
only in the smaller and more recent nodules. Sub- \ i ae 
sequently these cysts commonly reach a consider- is” 
able size and contain a necrotic material, usually \ 
yellowish or greenish in color, cheesy in consist- | | |. : 
: 6 “a: x* Figure 26.—Nodular - 
ence, or often hard and almost stonelike. (Fig. © worm (#roteracrum 

27.) Those larvae which get to the mesenteric ¢jiumDianu m). 


- Right figure, male; 
lymph glands, the omentum, and the liver probably left, female. Mag- 
a oe nified five times. e 
die in these places and never get back to the in- (From Ransom) 
testine to complete their development. c 

Distribution.—This parasite was originally present in this country 
only in the Southern and Eastern States, but it has been spreading 
westward, probably with infested sheep introduced into western lo- 
calities for breeding purposes, and there is reason to fear that it will 


rt ~ 
become generally distributed over the country. It has become rather > 
common in the Middle West, and is a serious pest in the Northeastern 
States. It is still uncommon in the Rocky Mountain States, and as ~ 


yet has not been reported from a number of these States. : 

Symptoms and lesions.—According to one investigator (Curtice), : Lo 
the symptoms of this disease may be only those of general debility— 
a pale mucous lining of the eyelids and mouth, emaciation, dry wool, 
etc. In severe cases diarrhea and emaciation may be excessive. In 
some places sheep raising has been abandoned on account of the dam- 
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age done by this worm. It is evident that the injury due to numerons 
intestinal nodules, which prevent large areas of the intestine from 
functioning properly in the work of secretion and absorption, which 
act as persistent irritants to the sensitive nervous system of the 
digestive tract, and which serve to supply poisonous material from 
worms, bacteria, and dead tissue to the adjacent absorbing tissues of 
the intestines, can not fail to have a bad effect on the host animal. 
The resultant loss can not be accurately stated, but it occurs in terms 
of meat, wool, decreased growth, and poorer quality of animals and 
from the fact that nodular intestines, or so-called “ knotty guts,” are 
unfit for sausage casings. 

The post-mortem lesions are easily seen, the principal ones being 
the nodules, which may be larger than a good-sized pea, on the walls 


7 


Figure 27.—Sheep intestines showing lesions of nodular worm disease 


of the large and small intestines, or in the mesenteric lymph glands, 
the omentum, or the liver. The nodules may be small, elevated ob- 
jects, or may be larger and contain cheesy or limy matter, white, 
greenish, or yellowish in color. These nodules are sometimes mistaken 
for lesions of tuberculosis, a rare disease in American sheep. 
Treatment.—As yet we have no satisfactory treatment for this 
disease. The larval worms in the nodules are beyond the reach of 
any remedies as yet known to us. There is some difficulty in getting 
a suitable drug past the four stomachs of a ruminant and into a 
large amount of food matter in the large intestine in sufficient 
strength to remove these worms. Experiments in the Bureau of 
Animal Industry have indicated that carbon tetrachloride in doses 
of 5 cubic centimeters (1.3 drams) for adult animals, given in a 
capsule with an equal bulk of dry Epsom salt, repeated at intervals 
of four weeks, will in two or three months sometimes remove all 
the nodular worms present in a sheep. Repeated treatments will also 
remove many of the thread-necked strongyles and related worms 
and some whipworms. It is advisable to produce prompt purgation 
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in using carbon tetrachloride. The treatment should be administered 
by a competent veterinarian. Ten days or two weeks before sheep are 
to be dosed with carbon tetrachloride they should be placed on a 
ration high in available calcium in order to avoid intoxications which 
sometimes follow where there is not a sufficient reserve of ionized 
calcium in the system. Such a ration may include steamed bone 
meal, ground limestone, alfalfa meal, and alfalfa or clover hay. 
Animals which have recently been moved from pasture to stubble 
fields or feed lots or had a recent and decided change in feed are 
apparently not such good subjects for treatment as animals which 
have been on pasture for some time. 

Tetrachlorethylene may be substituted for carbon tetrachloride 
and given in the same manner. . 

Prevention.—Pasture rotation, as in the case of the stomach worm, 
is a valuable control measure. Dalrymple found that he could prac- 
tically prevent the nodular worm 
infection of lambs by raising them 
in bare lots, where there would be 
no temptation to graze and where 
surroundings would be unfavor- 
able for the development of the 
parasite. The ewes were let into 
these lots whenever necessary to 
nurse the lambs. The lambs were 
given other feed from raised racks 
and watered from raised troughs. 

The racks and troughs were pro- 

tected from fecal contamination 

and the floor of the yard cleaned 

frequently to keep it free from lit- 

ter and manure, thereby prevent- Ficurp 28.—Sheep hookworm (Bunosto- 

ing the development of the eggs In mum trigonocephalum). Female at left ; 
° : : male at right. Magnified five times. 

the manure in the yards. As in (From Ransom) 

most parasitic diseases, the young 

animals suffer more than older ones, and measures must be directed 

especially to the protection of the lambs. If persisted in, these meas- 

ures and pasture rotation should keep the infestation down to a point 

where it does little damage. 


THE SHEEP HOOKWORM 


Location.—Hookworms of sheep (Bunostomum trigonocephalum. 
Synonym, Monodontus trigonocephalus) are found in the small 
intestine. 

Appearance.—The female hookworm attains a length of 2.6 cm. 
(about 1 inch), the male attaining a maximum length of 1.7 centi- 
meters. (Fig. 28.) The worms are about one-half to three-fourths 


as thick as an ordinary pin. At the head end is a mouth capsule 


armed with teeth. The tail of the male is expanded and flattened. 

Life history.—The life history of the sheep hookworm has recently 
been investigated to some extent. It is about as follows: The eggs 
produced by the female worm in the intestine of the sheep pass out 
in the manure and hatch on the pasture. Under favorable conditions 
of temperature and moisture the young worms develop through two 
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molts to a resistant form capable of infecting sheep. The infective 
larvae are swallowed by sheep in grazing. When they reach the 
intestine they develop into adult worms and the two sexes mate, 

Distribution.—This parasite - common in sheep in the Southern 
States and has been found as far north as New York. Additional 
studies in various localities would doubtless show a wider distribn- 
tion. It is apparently fairly common in Europe. 

Symptoms and lesions.—The symptoms resulting from infestation 
with the sheep hookworm have not received muc h attention, but its 
habits are similar to those of the hookworm in man and in the dog, 
and these are known to cause very serious damage, so that there can 
be little question of the damage that hookworm may do in sheep. 
The worms are bloodsuckers, with the habit of attac ‘hing for some 
time at one place and then moving to another, leaving the first punc- 
ture still bleeding. This bleeding | persists for some time, as the result 
of a secretion from the mouth parts of the worm which has the 
power to dissolve the blood corpuscles and prevent clotting. 

With hookworms in general it is not uncommon to see 10 or 12 
hemorrhages associated with a single worm. This loss of blood 
results in its impoverishment, as well as in a net loss in amount of 
blood present. This in turn causes a seepage of the thinned blood 
out of the blood vessels and into the tissues, causing watery swellings, 
or edema, of the pendant portions of the body, as weli as an asso- 
ciated condition or dropsy, within the body. With the impoverish- 
ment of the blood the nutrition of the animal is isepairod a very 

serious matter with young animals. We may safely infer that there 
is serious damage to the sheep’s nervous system, preventing. its 
smooth functioning and making for poor animals and poor offspring. 

The things that may be looked for in connection with hookworm 
disease are paleness of the mucous lining of the eyelids and mouth. 
pale skin, dry wool, watery swellings under the jaw and along the 
abdomen, and a general condition of unthriftiness. The condition is 
very similar to that found in stomach-worm disease, as the two 
worms affect the host animal in substantially the same way. As it is 
usually complicated with stomach-worm disease, hookworm infesta- 
tion is not apt to be recognized as a distinct disease. The only way 
to make a satisfactory diagnosis between the two conditions is by a 
post-mortem examination of the fourth stomach and the small intes- 
tine in order to ascertain which of the worms is present. In some 
cases both species of worms will be found and the results may be 
attributed to the mixed infestation. The lesions caused by the hook- 
worm are red spots, or small hemorrhages, in the small intestine. 
while similar spots in the fourth stomach are caused by stomach 
worms. 

Treatment.—The bluestone and tobacco or bluestone and nicotine- 
sulphate solution recommended for tapeworms (p. 17) has also been 

recommended for hookworms and is quite effective for the removal 
of these worms. 

Carbon tetrachloride in doses of 5 c. c. in capsule with an equal 
bulk of dry Epsom salt has been found to be very effective for the 
removal of hookworms from infested sheep. See remarks under 
“The nodular worm,” page 35. ‘Tetrachlorethylene may also be used 
in the same dosage and same manner as carbon tetrachloride. 
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Prevention.—Pasture-rotation methods, as outlined under the sub- 
ject of stomach worms, will be of great value in controlling sheep 
hookworms. Proper disposal of the manure, which carries the eggs 
of the worm, is las important. In view of the fact that this worm 
possibly enters the sheep through the skin of the legs as well as . 
through the mouth while the animal is grazing, boggy land and 
loose, wet, sandy soil may be looked on with suspicion as apt to convey 
the infection by bringing the larvae in contact with the skin in mud 
or wet sand. yt 

THE THREAD-NECKED STRONGYLES j est 


Location.—The thread-necked strongyles (Nematodirus filicollis, 
N. spathiger, etc.) are found in the small intestine. 
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Ficurr 29.—Thread-necked strongyle Ficurp 30,— Thread-necked  strongyle : 
(Nematodirus spathiger). Male, (Nematodirus spathiger). Female, mag- 
greatly magnified. (rom Ransom) nified 15 times. (From Ransom) 

Appearance.—These are reddish worms, the anterior portion more ia Oe 
slender than the posterior. The head and the neck end are trans- : 
versely striated. In NV. spathiger the male worm attains a length of <> 
1.5 cm. (% inch). The female attains a length of 2.3 cm. (about % 
1 inch). 

Life history.—The eggs produced by the. female worm pass out in i 
feces and an embryo develops in them. This worm molts twice in * 
the shell, the skin that separates at the second molt, however, remain- 
ing on the larva. The larva hatches under the influence of alternate . 
moistening and drying or of temperatures of 24° to 32° C. (75° to 5 
90° F.). Like the stomach worm, the ensheathed larva then ascends » “« 


blades of grass under favorable conditions of temperature and , ame 
moisture, and is taken in by sheep as they feed. These larvae are 
very resistant to cold and drying, and have also been found to live 
in water for over 11 months. In the intestine of the sheep the larvae 
develop to adult worms. 
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Distribution.—At least one species of these worms (N. spathiger) 
appears to be quite common in sheep in the United States. 
Symptoms and lesions.—When present in small numbers it is un- 
likely that these worms do much damage, but sheep infested with 
large numbers have been found to be unthrifty. So far the only 
symptoms that may be attributed to them are those commonly 
associated with gastrointestinal parasitism ~ gener: al—those of mal- 
nutrition. No definite lesions have 
vet been described for this worm. 
Treatment. — Carbon _ tetrachlo- 
ride is effective in removing the 
thread-necked strongyles w hen used 
in repeated doses duri ing a consider- 
able period of time. Treatment 
may be given every three or four 
weeks with safety, if the feeding 
precautions outlined under “ The 
nodular worm,” page 37, are ob- 
served. For adult animals the ores 
should be given in doses of 5 e. ¢. in 
capsule with an equal bulk of a 
E psom salt. Tetrachlorethylene 
may be substituted for carbon tetra- 
chloride. 
Prevention.—The same measures 


that are of value against stomach 
worms probably will be of value 
against the thread-necked worms. 


THE WHIPWORM 


Location.—The whipworm (7'7- 
churis ovis) occurs in the large 
intestine, usually in the cecum, but 
rarely elsewhere in the digestive 
tract. 

Appearance.—The body of this 
worm is thick posteriorly and very 
slender anteriorly, the anterior por- 
tion of the body being two or three 
times as long as the posterior por- 
tion, from which fact it recéives the 

name of whipworm. The thick por- 

Ficury 31.— Whipworms (Trichuris tion is comparable to a whip handle 
Mavnifiad fee thes | Uttom Curtice) and the thin portion to a whiplash. 
(Fig. 31.) The male is 5 to 8 cm. 

(2 inches to over 3 inches) long, with the anterior portion of the 
body three times as long as the posterior portion. The male spicule 
is 5 to 6 mm. long and has a long sheath covered with spines and 
terminating in a ‘bulbous enlargement. The female is 5 to 7 cm. 
long, with the anterior portion of the body twice as long as the 


posterior portion. The eggs of the whipworms are characteristically 
lemon-shaped. 
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Life history—So far as is known this worm has a simple life 
history. The eggs produced by the adult worm pass out in the feces 
and an embryo develops in each egg under suitable conditions of 
temperature and moisture. When these eggs are swallowed by sheep 
the embryos develop to adult worms. 

Distribution—These worms are very common in sheep in the 
United States and many other countries. 

Symptoms and lesions.—It has been found that whipworms in 
man set up a low-grade inflammation, with distinct discomfort and 
distress. In animals, inflamed areas are quite commonly found 
where whipworms attach. The head end of the worm is usually 
found sewed into the mucosa. Recent investigations indicate that 
the larval whipworm enters the mucosa by means of a piercing lancet 
in the mouth, the lancet being lost in later stages of development. 
There is likelihood of the lining of the intestine being infected by 
bacteria through the entrance of the worm, or of the burrow becom- 
ing infected subsequently. ‘Though there are no well-defined clinical 
symptoms for whipworm infestation in sheep, it can not be doubted 
that the worms exert an injurious effect, more pronounced when the 
worms are numerous. On post-mortem examination the thick poste- 
rior ends of the worms will be found in the lumen of the intestine, 
the anterior ends being in the mucosa. 

Treatment.—Carbon tetrachloride may be effective in removing 
whipworms when used in repeated doses. Treatment may be given 
every three or four weeks with safety if the feeding precautions out- 
lined under “ The nodular worm,” page 37, are observed. For adult 
animals the drug should be given in doses of 5 ¢. ¢. in capsule with 
an equal bulk of dry Epsom salt. Tetrachlorethylene may be sub- 
stituted for carbon tetrachloride. 

Prevention.—Prevention of whipworm in sheep is a matter of 
sanitation and pasture rotation. The same measures that are useful 
in controlling stomach worm will be of value in controlling whip- 
worm. 


THE THREAD LUNGWORM 


Location.—The thread lungworm (Dictyocaulus filaria. Synonym, 
Strongylus filaria) is found in the air passages, bronchi, and bron- 
chioles of the lungs. 

Appearance.—These are rather long worms, easily observed. They 
are white and the intestine shows a dark hair line throughout the 
length of the worm. (Fig. 32.) The male is 3 to 8 centimeters (from 
more than 1 inch to more than 3 inches) long. The female is 5 to 10 

centimeters (2 to 4 inches) long, with a straight, conical tail. The 
eggs contain an embryo when they leave the body of the mother 
worm. 

Life history.—The eggs deposited by the female hatch in the lung 
of the host animal, probably in the course of 24 hours, and larvae are 
expelled in coughing, or swallowed and passed in the feces. The 
newly hatched larva has a rounded head and a rather blunt tail. It 
molts twice in the course of the next few days, the time varying with 
temperature and moisture, and, under ordinary circumstances, is 
infective within 10 days. This "larva then climbs up grass blades, 
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female at left. Magnified 


times. 


(From Curtice) 


32.—Thread lungworms (Dic- 
Male at right; 


three 


when they are wet and the weather 
is warm, as do the larvae of the 
stomach worm and thread-necked 
worm, and here it is taken in by 
grazing sheep and makes its way to 
the lungs. In the course of a month 
the sheep begins to show symptoms 
of lungworm, and in about five 
weeks embryos appear in the ma- 
nure. 

Distribution.—These worms are 
widely distributed over the world 
and are comparatively common in 
the United States, especially in the 
South and where there is plenty of 
moisture and warmth. 

Symptoms and _ lesions. — The 
worms and their eggs and larvae set 
up an irritation of the lung tissue 
at the point where they are located, 
causing inflammation and a ¢a- 
tarrhal condition, the latter mani- 
fested in the production of a frothy 
mucus, sometimes containing traces 
of blood. Bacterial infection of the 
weakened lung tissue may follow. 
and the lungs may show pus and 
consolidated areas. Usually the 
latter conditions are not present. 
The symptom first noted is a husky 
cough, and if the invasion is exten- 
sive this may be followed by diffi- 
culty in breathing. If left alone, 
some animals are liable to die of 
veakness or suffocation. The dis- 
ease may be diagnosed from the 
clinical symptoms by an _ experi- 
enced veterinarian or stockman who 
is familiar with it; the diagnosis 
~~ be confirmed by a microscop- 

‘al examination of the feces or of 
the saliva from the back of the 
tongue, though occasionally one 
may not find larvae, especially in 
recent infections. On post mortem 
the lungs show inflamed patches, 
and the worms can be found in 
the air passages. There is usually 
a diarrhea 

Treatment.—Most of the treat- 
ments by intratracheal injections 
that have been used for lungworm 
disease of cattle are not very sat- 
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isfactory and are rather dangerous to sheep. A treatment which 
has been used on a large number of animals with reports of satis- 
factory results consists in injecting chloroform in 3 c. c. doses (about 
three-fourths of a teaspoonful) into the nostrils of the sheep by 
means of a medicine dropper, the head of the sheep being tilted 
back. The nostrils of the sheep are then held with the fingers until 
the animal is somewhat groggy. This treatment may be repeated 
at intervals of three to five days, if necessary, for a total of not 
more than three doses. It is recommended that a dose of Epsom or 
Glauber salt be given two hours after the treatment. 

Nursing treatment 
appears to be the 
safest and most. satis- 
factory treatment in 
most cases. Sheep 
should be taken off 
wet pasture and 
placed on high, dry 
pasture or put up and 
fed dry feed. A safe 
supply of drinking 
water and plenty of 
good feed are of value 
in tiding the sheep 
over the critical stages 
of the disease and al- 
lowing the worms to 
die out. 

Prevention. — The 
same general rules 
that apply in the case 
of the stomach worm : so 
apply here. Sanita- eel 





tion and pasture rota- OSSMN. 

tion. isolation of in- Ficurp 33.—Hair lungworm (Muelierius capillaris). Tail 

f ] est Is | of male, viewed from side. Greatly magnified (From 
estec animals, ane Cameron) 


special precautions in 
regard to the pasturing and watering of lambs and young animals 
are all measures of value. 


THE HAIR LUNGWORM 


Location.—These worms (Muellerius capillaris) occur in the small 
bronchioles and in the lung tissue. 

Appearance.—Hair lungworms (figs. 33 and 34) are much smaller 
than the thread lungworms. The male is about 12 mm. (one-half 
inch) long and the female about 19 mm. (three-fourths of an inch) 
long. 

Life history.—The life history of the hair lungworm is indirect; 
that is, an intermediate host is required in its life cycle. The embryo 
or larva passes out of the body with the manure and enters a land 
snail in which the parasite reaches the infective stage. Many kinds 
of land snails serve as intermediate hosts. 
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Distribution.—The parasite is widely distributed and has been 
found to be fairly common in the United States. It is perhaps less 
common than the previous species or possibly is found less often 
because it is smaller. 

Symptoms and lesions.—These worms occasion various forms 
of verminous pneumonia. The adult worms cause a lobular pnev- 
monia; the eggs and larvae cause a diffuse pneumonia, or when aggre- 

gated in the pneumonic areas may cause a pneu- 
monia with areas resembling tubercles. These 
areas show as grayish-yellow “tumors, which may 
attain a diameter ranging from a few millimeters 
to 2 centimeters (four --fifths of an inc h). Careful 
post-mortem examination of these pneumonic 
areas will disclose the reddish worms, and the eggs 
and larvae may be found by microscopic examina- 
tion of such tissue. The weakened tissues afford 
lodging for disease-producing bacteria, sometimes 
leading to pus formation, in which case the evil 
effects are considerably increased. Sheep will 
survive an infection with worms which prevents 
only a small amount of lung tissue from function- 
ing, but heavy infections reduce the amount of 
living tissue available for breathing to an extent 
that often proves fatal, and bacterial complica- 
tions add to this and to the toxic material which 
is absorbed to the injury of the animal. 
Treatment.—We have little evidence in regard 
to a satisfactory treatment for this worm, but the 
nursing treatment given for the preceding species 
would ‘probably be the best procedure. 
Prevention—In view of the fact that land 
snails are a necessary link in the life history of 
this worm, the obvious method of preventing in- 
festation of animals with this lungworm is to 
‘ . keep sheep away from places where the snails are 
Pee huis, found. Snails and slugs require moisture and 

Se chai tees occur in low, damp, moist spots in the pasture. 

side. Magnified about Therefore, in areas where this trouble appears, 

20 times. (GF rem animals should be pastured on high, dry ground 

wherever practicable. The use of mixtures of 
bonemeal, lime, and salt may serve, by preventing mineral deficiencies, 
to keep sheep from eating snails to supply missing minerals. 


OTHER INTERNAL PARASITES 


Various kinds of roundworms other than those that have been 
mentioned infest sheep, and some of them at times are very injurious. 
The methods of prevention recommended for stomach worms, hook- 
worms, and others in this bulletin will help to protect sheep also from 
these other roundworms. There are also certain species of flukes, 
tapeworms, Protozoa, and arthropods, other than those discussed 
here, which are omitted because they are relatively less important, 
so far as known at present. 
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OVERSTOCKING 
een 
legs The avoidance of overstocking appears to be a matter of major . 
ten importance in the prevention of parasitism. The more sheep there > 
are on a given area, the more manure and the more worm eggs and 
rms larvae there will be on any given area of the pasture or field and 
eu- the greater will be the chances that the sheep will swallow the 
are- infective eggs or larvae in feeding. Where livestock are concen- 
\eul- trated on a small area the odds favor the worms and the infestations ; 
ese in the animals tend to build up to a dangerous point. Where live- "7 
nay stock range over a relatively large area the odds are against the 
ters worms and the infestations tend to decrease or die out. 
ful The Department of Agriculture has issued Miscellaneous Pub- 
mic lication 25, entitled “A Calendar of Livestock Parasites,” which gives 
Ses directions for the control of parasites applicable to each month in 
ina- the year. Every sheepman should have a copy of this calendar and 
ord consult it each month. Timely control measures prevent losses and F 
mes save time, money, and labor. t 
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HEEP PROBABLY SUFFER more from parasites 
than does any other kind of livestock. 


Most of the loss in sheep, mutton, and wool is 
caused by animal parasites, since sheep suffer com- 
paratively little from bacterial diseases. 

Lambs and young animals are most susceptible to 
parasites and suffer most from them. 

It is the sheepman’s business to prevent disease. 

When disease is present it is advisable to call in a 
competent veterinarian. 

Pasture rotation, use of forage crops, feeding from 
racks or bare floors, draining or filling swamps, and 
restraint of wandering dogs are measures of value 
in parasitic control. Permanent pastures perpetuate 
parasites! 

Parasite eggs pass in the manure, usually. The 
disposal of the manure determines the fate of these 
eggs. 

Parasitized animals usually do not have fever, 
but they are unthrifty. This unthriftiness may have 
a fatal termination. 


Act promptly to ascertain the trouble when sheep 
become unthrifty. A post-mortem examination of 
one of the sick animals may disclose the trouble and 
save the others. 


Write for a copy of Miscellaneous Publication 25, 
A Calendar of Livestock Parasites, and follow its 
suggestions throughout the year. 

This bulletin is a revision of and supersedes Farm- 
ers’ Bulletin 1150, Parasites and Parasitic Diseases 
of Sheep. 


‘ Issued April 1923 
Washington, D. C. Slightly revised February 1936 
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SUSCEPTIBILITY OF SHEEP TO PARASITIC DISEASES 


HEEP are very liable to attack by parasites, probably suffering 
more severely from this cause than any other kind of livestock. 
The importance of parasites and parasitic diseases of sheep is the 
more evident because of the fact that sheep are but little subject to 
serious bacterial plagues or virus diseases. In this country sheep 
rarely have tuberculosis, which is one of the serious conditions in 
‘attle and swine, and among sheep there is nothing comparable to the 
devastating outbreaks of hog cholera among swine. Occ casionally a 
virulent strain of the bacillus producing lip- ‘and- leg ulcer will spreé ad 
under favorable conditions and necessitate the treatment of entire 
flocks, or individual sheep will die of pneumonia or other bacterial 
diseases, but the steady loss of sheep, mutton, and wool from disease 
in this country is due mostly to parasites. 

The damage from parasites is greatest as a rule among lambs and 
young animals. The young tissues seem less resistant and more in- 
tolerant of injury and the more sensitive nervous system breaks down 
more quickly under the influence of parasitic injury and poisoning 
from the excretions and secretions of parasites. It also seems to be 
fairly well established that in general young animals are more easily 
infected by parasites than older ones, although very old sheep some- 
times appear to acquire an increased susceptibility to infection. 
Hence it is important in undertaking to prevent infestation with 
parasites to pay especial attention to the care and handling of lambs 
and yearlings. 
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IMPORTANT PREVENTIVE MEASURES 


The use of measures intended to prevent sheep from becoming in- 
fested with parasites is especially the function of the sheepman. 
When sheep become diseased, the niceties of diagnosis and the ad- 
ministration of drugs are well within the province of the veteri- 
narian. Errors in diagnosis by unskilled persons waste valuable time 
and lead to useless or injurious measures. Drugs intended to kill 
parasites are from the nature of things usually very potent, and are 
commonly poisonous substances c apable of doing much damage in 
the hands of unskilled or careless persons; therefore, it is usually 
advisable to secure the senticans of a competent veterinarian whenever 
there is an outbreak of disease and a good veterinarian is available. 
In places where no qualified veterinarians are available, the farmer 
or stockman must use his own judgment in determining whether he 
can recognize the trouble and administer the remedy. 

One of the most important preventive measures in keeping flocks 
free from parasites is based on the fact that many of the sheep 
parasites live in the digestive tract of the sheep or in the organs 
in communication with the digestive tract, so that the eggs or young 
worms pass out in the manure and thus infect the pastures. The 
fact that sheep manure carries worm infestation is the basis of such 
preventive measures as pasture rotation, rotation of different kinds 
of stock on the same pasture, feeding from racks or board floors, 
use of bare lots for nursing lambs, ete. 

Another important preventive measure is based on the fact that 
many parasites which do not get back to the sheep from a pasture 
infected with sheep manure are carried back to the sheep by dogs. 
Dogs which feed on uncooked sheep meat or viscera may become in- 
fested with worms. Their eggs pass out onto the pastures and may 
then infect the sheep. For this reason sheep dogs and other dogs on 
the farm should be kept free from worms and related parasites. 
Stray dogs should not be permitted to wander over pastures and fields. 
Another preventive measure is based on the fact that diseases like 
scab are transmitted by contact with infected animals and _ places, 
and clean flocks must be protected from unsafe contacts. 

In a general way, the presence of parasites may be suspected as 
the cause of disease where there is little or no fever, the animals 
losing condition and becoming thin and commonly having a diarrhea 
or being constipated. Other features may be associated with certain 
parasites. Blood-sucking parasites produce anemia, the blood be- 
coming thin and pale as a result of having too few red blood cor- 
puscles for the amount of serum present. Often there is associated 
with this an edema, in which fluid accumulates in the pendant or 
lower portions of the body; this is especially noticeable in stomach- 
worm infestation in sheep, the fluid accumulating under the lower 
jaw and giving rise to the so-called bottle jaw. 

In this connection, the advisability of finding out promptly the 

vause of the trouble when sheep become dise: ised should be empha- 
sized. Curtice has stated the case as follows: 

The sheep owner who discovers weakness among his lambs should not wait 


until one of them dies before he endeavors to make a diagnosis, but should 
undertake to diagnose the disease in the earlier stages by sacrificing one or 
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more of the worst affected, and thus gain time in treating and preventing 
the extension of the disease. By waiting for the disease to develop, he allows 
the lambs to grow poorer and weaker, and when action is finally undertaken 
it is upon patients which are, in many cases, already too weak to stand vigorous 
treatment and which in no way profit by preventive measures as they should. 


EXTERNAL PARASITES 


External parasites are those which live on the exterior of another 
animal called the host animal, that is, on the skin or in the layers 
of the skin or in the hair follicles. Internal parasites are those which 
live in the body tissues or cavities of the animal that serves as a host. 

The external parasites of sheep are all 
arthropods, or animals having 6 or more 
legs, some of them being insects, which 
have 6 legs in the adult stage, others, such 
as mites and ticks, being more closely re- 
lated to the spiders and possessing 8 legs 
in the adult stage. Some of these para- 
sites spend their lives on the sheep; this 
is true of the scab mites and the lice. 





These are the important forms. Others, LW 
such as various kinds of biting flies, attack “fy ih ada IM 
sheep occasionally but spend much of their ~ AEWA 
lives off the sheep. /f, it ivi CNS 
aa [fei FA 
Location.—Lice (Linognathus ovillus, L. fil with Ta Wh 
pedalis, Trichodectes ovis |=T. sphaero- / fi 
cephalus|) live on the skin of sheep, crawl- ral i Nt ANIA 
ing about on the wool or hair and clinging LEHR 


to the wool fibers or hairs in feeding. The 
sucking body louse (LZ, ovillus) is commonly 
found in colonies on various parts of the 





body, including the face. The foot louse ‘hy 

(ZL. “pedalis) is usually found on the lower — pygure 1,—sucking body 

portions of the legs, be ‘low the true wool and louse (Linognathus ovillus). 
| | | The tk yr] . Female, dorsal view. High- 

in the short, coarse alr. 1e biting Louse ly magnified. (From Neu- 

(7. ovis) occurs on various parts of the mann) 

body. 


Appearance.—The sucking body louse has a head somewhat longer 
than the thorax. (Fig. 1.) The abdominal segments bear two rows 
of long hairs. The male is 2.1 millimeters (about one-twelfth of 
an inch) long and the female is 2.8 mm. (about one-tenth of an 
inch) Tong. There is an inc onspicuous eye on each side of the head. 
The wool. in the region attacked by this louse is usually discolored 
and contains numerous brown particles, the fecal deposits of the lice. 

The foot louse has a short head, as wide as it is long, which merges 
into the thorax, with reddish oblique bands on each ‘side. (Fig. 2.) 
No eyes are present. The abdominal segments bear two rows of 
hairs, of which those at the lateral margin are longer than the others. 
The female is 2.2 mm. (about one-twelfth of an inch) long and 1 mm. 
(one twenty-fifth of an inch) wide; the male is broader and flatter. 
This is a sucking louse like the preceding species. 
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The biting louse has a head that is wider than long, with a broad, 
round anterior end. (Fig. 3.) The abdominal segments show a 
median dark line and have only a single row of hairs. The male is 
1.4 mm. (about one-twentieth of an inch) long and the female is 
1.6 mm. long. 

Life history.—The eggs of the various species of sheep lice are 
attached to the hair or wool in the sites customarily infested by the 

adult lice. The eggs of the sucking lice 
are said to hatch in 10 to 18 days: 
those of the biting lice in 5 to 8 days 
ordinarily, or 10 days i in cold weather, 
Available evidence indicates that the 
young lice become mature and begin 
laying eggs about two weeks after 
hatching. The sucking lice, as _ the 
name implies, are bloodsuckers. The 
biting lice feed on the epithelial scales 
and other material on the surface of the 
skin. Lice usually cause little trouble 
in summer, but become more numerous 


and annoying in winter. 
Ficure 2.—Sheep foot louse (Linog- : 


nathus pedalis). Adult female Distribution.—Biting lice are rather 
and egg, enlarged, (From Os- common in the United States. The 
sucking body louse is fairly common 
on sheep in the Southwest. The foot louse has been found on sheep 
in various parts of the country. 


born) 


Symptoms and lesions.—Lice, whether biting lice or sucking lice, 
cause itching and irritation. This of itself interferes with nutrition, 
and affected animals fail to fatten or keep in condi- 
tion as they should. Moreover, the itching leads to 
scratching, with a resultant loss of wool, and this 
scl ratching adds more time lost from feeding to that 
lost from discomfort. Scratching may also cause cuts 
and bruises. The loss of nervous energy and the in- 
terference with feeding and nutrition tend to stunt 
the growth of young animals, interfere with the fat- 
tening of the ‘entire floc k, and predispose to other 
diseases by lowering the vitality. Actual lesions in 
the form of sores are caused where numerous biting 
lice cluster. Where sucking lice are numerous they 
abstract blood and lymph in considerable quantities. _ Stil 
Finally, the excreta of the lice soil the wool, some- SUR? q Rye 
times to a considerable extent; this is particularly —(Trichodeotes 
true of the sucking body louse. female, en- 

Lice are readily found by examining infested ani- lt 
mals carefully, preferably in direct sunlight. 

Treatment.— Where sheep are infested with biting lice only, sodium 
fluoride may be applied in the form of a powder to get rid of them, 
a single application sufficing for this purpose. The powder is rubbed 
into the skin at a number of places or may be applied with a dust 
gun. It is of no value against sucking lice. Sodium fluoride should 
not be applied to mucous ‘membranes, such as those of the mouth and 
anus. 
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L, For sucking lice it is necessary to use a contact poison, and these 

‘ poisons are also satisfactory for biting lice. In cold weather, when 

” dipping is inadvisable, insect powders, composed largely of pyreth- : 

™ rum and naphthalene, may be used as a control measure and will - 
serve to control the lice, but are not satisfactory in eradicating them. * 

“ For dipping, the substances which have been found effective in K 

e field tests are c oal- -tar creosote, cresol, arsenical dip, and 0.07 per cent ; 

° nicotine solution with 2 per cent flowers of sulphur. To eradicate 

. lice it is usually necessary to dip at least twice, with an interval . 

3 | of 14to 16 days between dippings, in order to kill the lice that hatch i 

. out after dipping, sinc ‘e these dips can not be depended upon to kill i 

e all the eggs or “nits.” Spraying is generally unsatisfactory as a ‘ 

n method of ‘applyi ing dips to sheep, as it is too difficult to wet the wool. 

. Sheep should be handled care fully, not roughly. Dip the bucks, x, 

. ewes, and lambs separately. The sheep should be fed and watered 


from 3 to 6 hours before dipping, 
in order that they may not be 
hungry or thirsty and yet not 





; gorged with food. In hot weather 
S they should be cooled off before 
dipping, and when the nights are ' 
r cold they should be dipped i in time = 
e to dry off before night. Ten days J 
n should elapse after shearing before 7 
) dipping, in order that cuts may S 
heal, especially when arsenical dips 
2, are used. Because of their ex- 
, tremely poisonous nature it is usu- : 
ally inadvisable to use arsenical 
dips in treating sheep. . 
Prevention.—To prevent infes- 
tation with lice it is essential that Ficure 4.—Sheep tick (Melophagus ovinus), ‘ 
contact with lousy animals be pre- ee Se eae ASE ort 
‘ vented and that animals free from 7 
) lice be kept out of sheds, pens, inclosures, or pastures in which lousy ¢ 
stock have been present within three weeks. After the first dipping —s 
sheep should be put on clean pastures or held in — inclosures to 
allow time for any eggs to hatch and the lice to die, or else the sheds 
and lots should be thoroughly cleaned out and dunntusted before 2 
being used. For this sort of disinfection the coal-tar dips in double 
the strength used for dipping are satisfactory. 
$ THE SHEEP TICK? 
t 
- Location.—The sheep tick (A/elophagus ovinus) occurs in the wool 
and on the skin. ms 
eee ee sheep tick is not really a tick, but is a kind of 
n wingless fly. (Fig. 4.) It has six legs, whereas the full-grown true Pe 
y ticks have eight lees. The mouth parts are very similar to those of 5 
d other flies. These insects are reddish or gray-brown in color, and are ~4 
t about a quarter of an inch long on an average, and may therefore be 43 
: easily distinguished from the lice. They are distinctly divided inte “ 








1 For additional information see Farmers’ Bulletin 798, The Sheep Tick. 
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head, thorax, and abdomen, which distinguishes them from the true 
ticks, which are occasionally found on sheep, as these true ticks have 
the thorax and abdomen fused, with the head not conspicuously 
distinct. 

Life history.—The egg of the sheep tick is not laid as such, but is 
retained in the body of the female until it develops into a larva or 
pupa, which occurs in about seven days. The pupa is then deposited 
by the tick and is attached to the wool of the sheep by a gluelike 
substance. When deposited it is covered with a soft, white mem- 
brane, which becomes brown and hard in about 12 hours. The pupae 
of the sheep tick are commonly called eggs. The young ticks emerge 
from the pupal stage in 19 to 24 days, the shorter time being in 
warm weather and the longer in cold weather. The tick is almost 
full grown when it leaves the pupal case and it becomes mature in 
3 to 4 days. After copulation the 
female may deposit. its first pupa in 
8 to 10 days. 

Distribution. — Sheep ticks are 
widely distributed over the world 
and are common in the United States 
on both farms and ranges. Where 
dipping of range sheep for scab has 
been practiced it has kept down the 
sheep tick, but where it has ceased 
sheep ticks have become very preva- 
lent. They are most common on 
coarse-wool and medium-wool sheep, 
and prefer the neck, breast, shoul- 
ders, belly, and thighs. 

Symptoms and lesions.—The dam- 
age done by the sheep tick is of two 
kinds. The tick is a bloodsucker, 
causing great irritation, loss of 
blood, interference with feeding, 
Ficurp 5.—Sheep-scab mite (Psoroptes and consequently eo nutrition and 

communis ovis). Female. Dorsal reduced, vitality. It lives in the 

view Stes) ee (After Bak Wool and lowers the value of the 

wool by soiling it with the excreta 

and with the pupal cases. This loss is in addition to the wool de- 

terioration which results from the injury to the sheep itself. The 

ticks may easily be found on parting the wool. Their presence may 

be suspected when sheep bite, scratch, or rub, and show a ragged fleece 
as a result. 

Treatment.—The treatment for ticks is dipping. The coal-tar 
creosote, cresol, nicotine, and the lime-sulphur-arsenic dips are all 
satisfactory, but dips containing arsenic are not desirable for sheep. 
Dip twice at a 24 to 28 day interval. 

Prevention.—All places which have been occupied by ticky sheep 
should be regarded as dangerous from this standpoint for a period of 
two months, as the pupae may retain their vitality under cer tain con- 
ditions for almost this length of time. Usually pupae remain in the 
wool, but wool containing pupae may be rubbed off or pulled off and 
young ticks hatching from such pupae may afterwards get on sheep. 
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Inclosures which are to be used for clean sheep within this period 
should be thoroughly cleaned and the litter and manure disposed of 
in such a way that sheep can not come into contact with them until 
after the 60-day period. A strong solution of coal-tar dip should 
also be used, but this can not be depended on to kill the pupae, though 
it is useful in killing the ticks that might escape a cleaning process. 
To disinfect stone or wire-fence corrals, brush or straw m: iv be seat- 
tered over the surface of the ground and burned. Clean sheep must 
be kept away from contact with ticky sheep and care must be taken 
to see that goats or other animals do not convey ticks to the sheep. 
Even persons may occasionally carry ticks for a short time on their 
clothing, and this must be kept in mind at shearing time and when- 
ever there is danger of infection from persons who travel from one 
flock of sheep to another. 


SHEEP-SCAB MITE? 


COMMON SCAB 


Location.—On the skin. 

Appearance.—These parasites (Psoroptes communis ovis) are very 
small animals, called scab mites. (Fig. 5.) The male is only 0.5 
mm. (one- fiftieth of an inch) long and the female 0.625 mm. (one- 
fortieth of an inch), but they may be seen with the naked eye as 
small white objects, especially when placed on a dark background. 
It is easier to see them when they are warmed, by sunlight or other- 
wise, on such a background, as ‘they may then be in motion. The 
full-grown mites have 4 pairs of legs and these legs have long hairs. 
In the female there are so-called suckers on jointed stalks on the tips 
of the first, second, and fourth pairs of legs, and in the male on the 
first, second, and third, the fourth pair in the male having a sucker 
which is not on a jointed stalk. 

Life history—The female mite usually —— at least 15 eggs 
during her life, and may deposit 24. In 3 or 4 days these hatch, the 
young mites beginning life with only 6 legs. In 7 or 8 days these 
have become 8- legged mites, — mate and begin depositing eggs 
in the course of the next 3 or 4 days. One investigator (Gerlach) 
has estimated that in 90 days this rate of reproduction under favor- 
able circumstances, beginning with a single impregnated female, 
would produce one and one-half million mites. 

Distribution—Scab was formerly widely distributed over the 
United States, being the greatest pest that sheepmen had to contend 
with. Quarantine and eradicative dippings have nearly cleaned it 
out of the greater part of this country, so that at present it is largely 
a matter of cle ‘aning up the relatively small amount still se attered 
about, an exceedingly difficult task, however, because of the scat- 
tered infection. The cooperation of individual owners in promptly 
re porting to local livestock : sanitary ¢ authorities cases of scab or cases 
suggestive of scab is highly important in scab eradication. 

Symptoms and lesions.—The scab mite pricks the skin and sucks 
the blood serum. The puncture becomes inflamed, forming a small 
red spot with a slight cuadekin of serum. This serum forms the 





?For additional information see Farmers’ Bulletin 713, Sheep Scab. 
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scab, from which the disease takes its name. (Fig. 6.) The watery 
part of the serum dries out, leaving a small crust over the site of 
each bite, the aggregate of these bites leading to the formation of 
rather large crusts or scabs. At the same time the bite causes itching 
and this in turn leads to scratching, rubbing, and biting, the reby 
adding to the initial inflammation and producing a certain amount 
of hemorrhage as the scabs are rubbed off and sores form. The 
serum and sores afford lodging and favorable conditions for bac- 
teria and become infected. The skin reacts to the continued inflam- 
mation and becomes thickened. 
The first symptom noticed as a rule is the itching, manifested by 
a disposition to rub and scratch. The wool is roughened and broken 
by the scratching, and this condition suggests the possibility of scab. 
The sheep become restless and spend considerable time biting and 
rubbing the affected spots, finally losing the wool off large areas and 






Figure 6. 





Characteristic scab lesion in early stages of the disease. 


leaving scabby sores. (Fig. 7.) The time and energy spent in try- 
ing to alleviate itching are time and energy lost from feeding and 
growing, and this fact shows itself in the poor condition of sc cabby 
sheep. Ultimately many of these sheep will die unless treated, and 
they are always so weakened as readily to fall victims to other 
diseases. 

The diagnosis of this disease is best made by a capable veterina- 
rian, as the disease is too serious to warrant taking any chance on 
its spread. Itching, loss of wool, and other conditions present in 
scab may also be shown in the presence of lice, sheep ticks, true 
ticks, bearded seeds, cactus spines, eczema, wildfire, summer sores, 
rain "rot, shear cuts, sunburn, and inflammation of the sebaceous 
glands; the effects of alkali dust may at times be mistaken for scab. 

Treatment.—The only satisfactory treatment for scab is dipping. 
Hand dressing will not suffice and permits the spread of the disease 
while seeming to cure obviously affected areas. Animals must be 


(From Imes) 
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dipped twice at intervals af 10 to 14 days, preferably 10, in warm 
dip. Ewes, bucks, and lambs should be dipped separate sly. Sheep 
must be held in the dip not less than two minutes; in the case of 
animals severely affected, especially if fine-wool sheep, they should 
be held three to five minutes the first time, unless the crusts and 
scabs are first broken up and soaked with dip. The lime-sulphur dip 
and the nicotine-and-sulphur dip are recognized in official dipping 
for scabies. Protection from reinfection appears to be afforded for 
33 days by the lime-sulphur dip and for 69 days by the nicotine-and- 
sulphur dip. 

Prevention.—Open pasture that has been used by scabby sheep 
is regarded as dangerous for a month or two, and buildings are 





FIGURB 7.—Scabby buck with entire hind quarters and flank affected. 
(The discolored area is due to dip stain from hand dressing) 


(From Imes.) 


regarded as suspicious for a year or more. = sheep away from 
old be dding grounds and other infected are It is advisable to 
abandon buildings, pens, etc., burn them, or ihe clean and disinfect 
thoroughly if they are to be used after having had scabby sheep in 
them. Stray shee ‘p should be looked on with suspicion, and goats 
may carry scab mites for long periods. Care must be used in pur- 
chasing sheep from areas where there has been any scab. 


OTHER VARIETIES OF SCAB 


Head scab and foot scab in sheep are relatively rare diseases 
‘aused by species of mites different from those causing common scab. 
The same methods of treatment may be used, but head scab may 
prove more difficult to cure and four or five or more dippings, sup- 
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plemented by local applications of remeglies, may be necessary. In 
cases of head scab the interval between dippings should be shortened 
to a week or even to five days. 


FiGure 8.—The spinose ear tick (Otobius méynini). A, ear ticks and débris from ear o 
cow (about natural size). 8B, engorged larva (magnified five times). ©, young tick 
(magnified five times). D, partially engorged young tick (magnified five times). 2, 
fully engorged young tick (magnified five times). F, adult female (magnified five 
times). G, adult male (magnified five times). (From Imes) 


OTHER EXTERNAL PARASITES 


True ticks occasionally infest sheep, but in this country it is rare 
to find ticks present on sheep and we are fortunately free from ticks 
that habitually infest sheep. Among those that do occur on our 









PARASITES AND PARASITIC DISEASES OF SHEEP 11 


sheep is the spinose ear tick (Otobius mégnini [Ornithodorus 
mégnint|). This is particularly prevalent in the Southwest. It 
enters the external canal of the ear and attaches there well below the 
hair line, sucking blood from the tender skin. The ticks enter the 
ear as 6-legged seed ticks, become engorged, grublike larvae, molt. to 
form the 8-legged nymph, which is covered with numerous small 
spines, and after months spent in the ear the nymphs crawl out, con- 
ceal themselves in dry protected places, transform into adult ticks, 
and mate, (Fig. 8.) The female lays eggs which give rise to the 
6-legged seed ticks and these in turn infest new hosts. Infested 
animals often have the ear canal plugged with wax and the excre- 
tions of the ticks. Such animals shake their heads or turn them 
from side to side. The ticks cause serious injury and occasionally 
death, especially among horses and cattle. The best treatment is to 
clean the ear canal with a wire 
loop, using care not to injure the 
animal, and inject into the canal 
a mixture of 2 parts commercial 
pine tar and 1 part cottonseed oil. 

The screw worms * (Cochliomyia 
macellaria and C. americana) are 
the maggots of blowflies that are 
especially prevalent in the South- 
west and South. They are espe- 
cially apt to infest sheep recently 
sheared, getting into the fresh 
cuts, and in the same way to at- 
tack sheep and other animals that 
have been recently castrated, de- 
horned, or otherwise injured by 
having the skin broken. 

According to entomologists of 
the Federal Bureau of Entomology 
and Plant Quarantine, the screw- yicuss 9A screw-worm fly, as seen 
worm flies CG. AMELLCANE and CG. from above. Much enlarged. (From 
macellaria) are bluish-green blow- Bishopp, Mitchell, and Parman) 
flies with three dark stripes along the back between the wings, and 
with a yellowish-red face. The yellowish eggs are laid in irregular 
masses on the edges of wounds or blood spots. The eggs hatch in 
10 to 12 hours into small maggots which promptly penetrate the 
wound, causing bleeding and pain. The maggots destroy the tis- 
sues rapidly and enlarge the wound, thus attracting more flies. 
Finally the vital organs are exposed, or the poisons from the ex- 
tensive wounds are absorbed, and the animal dies. The maggots be- 
come full-grown (about two-thirds inch long) in 5 to 6 days, leave 
the wound or carcass, burrow into the ground, and change into flies 
3 to 14 days later, 

The two species of screw-worm flies can be distinguished only by : 
microscopic examination. One species is primarily a parasite of 
warm-blooded animals and is usually the first to attack. The other 








*For additional information see Farmers’ Bulletin 980, The Spinose Ear Tick and 
Methods of Treating Infested Animals. 

‘For additional information see Farmers’ Bulletin 857, Screw-Worms and Other Mag- 
gots Affecting Animals. 
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species usually invades the wounds a little later, but the two may 
be present in the same wound. The maggots of certain other blow- 
flies also may be found in wounds and in the soiled wool of sheep. 
These various blowflies breed in carcasses of dead animals. The 
number of flies produced depends, largely, on the size of the carcass. 
It has been estimated that the carcass of a horse or cow will breed 
about a million flies. 

The best treatment for an infested wound is to pour in chloroform 
or benzol, later removed the maggots, and apply commercial pine-tar 
oil, of specific gravity 1.065, to prevent fresh attacks. Probing and 
opening the burrows are regarded as inadvisable. When the wound 
is severe it is advisable to call in a veterinarian as there is sometimes 
serious danger from hemorrhage and infection. Every year numer- 
ous animals die from screw-worm infestations. 

By way of prevention it is essential that carcasses of animals dy- 
ing from any cause should be promptly burned or otherwise dis- 
posed of so that flies can not breed in them. If they are buried they 
should be buried in quicklime and the entire carcass should be at 
least two feet under ground and the soil tightly packed. Shearing 
cuts and other injuries from accident or operations should be coated 

with pine tar to prevent flyblow. 
Flytraps are valuable as control 

measures, 
Sheep-wool maggots belonging to 
a number of species (Phormia regina, 
Lucilia sericata, and others) are 
Ficure 10.—Screw-worm maggot, side somewhat similar in habits to the 

view. Enlarged. (From Bishopp, ° 
Mitchell, and Parman) screw-worm fly. Related flies have 
F become a very serious pest to sheep 
in Australia. The flies deposit their eggs or young in the wool. In- 
fested sheep are sometimes treated by clipping the wool about infested 
parts and applying concentrated dip, chloroform, or mixtures of 
turpentine and tar. It is also advised that lambing should occur as 
early as possible and shearing be carried on before the warm weather 
sets in, to reduce the chance of infestation. The wool of sheep, 
especially those affected with diarrhea, should be kept trimmed about 
the tail region to prevent flyblow at this place. A practice which 
has been found of considerable value in Australia consists in spray- 
ing the tail region of the sheep with 0.7 per cent solution of arsenious 
oxide just before lambing time. This can be done quickly and easily, 
is cheap, and affords considerable protection. The prompt destruc- 
tion of carcasses is as important in the control of these maggots as it 
is in the control of the screw worm. 


INTERNAL PARASITES 


The internal parasites include tapeworms, flukes, roundworms, and 
a few other forms, such as the maggots causing grub in the head, 
the tongue worm, and the one-celled forms, or Protozoa, these last 

S 

being microscopic in size and of comparatively little known im- 
portance in the United States so far as sheep are concerned. 

ry » . . . e . 

The following discussion includes the more important of the nu- 
merous kinds of internal parasites that infest sheep. 
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The arthropods include certain forms that live during a portion 
of their life as internal parasites of sheep, though most of the arthro- 
pod pare asites of sheep are external parasites. 
| The arthropods are forms which possess 6 or more leglike append- 
| ages, such as the insects, which, in a limited sense of the word, in- 
clude those forms with 6 legs, the spiders and spiderlike forms, 
which as adults have 8 legs, ‘and other forms having more than 8 





1 legs, some of them a considerable number. v 
The life history of the arthropods varies so greatly in the case of <e 
different forms that it is hardly possible to give a general statement 
: covering it. 
GRUB IN THE HEAD 
. Location.—The grubs (Qestrus ovis) occur in the nostrils and in 
y such communicating cavities as the frontal sinus and the maxillary 
t sinuses, cavities in the upper jawbone. , 
" hauanenine —The parasites appear as maggots which at first are ef 
d less than 2 mm. (one-twelfth of an inch) long. When fully devel- 
‘ oped in the sheep, they are usually over 2 cm. t 
il (four-fifths of an inch) long and 7 mm. (almost an 
one-third of an inch) wide, chen the grub may x 
0 contract or expand to a smaller or gre ater dimen- : 
1. sion. There are 11 segments, rather flattened on . 
~ the ventral (lower) surface and arched on the 
. dorsal (upper) surface. The ventral surface is 
i. spiny, the dorsal smooth. At first the grubs are : 
p white, later they become yellowish and ‘darker, a —— : 
. band appearing on the dorsal side of the segments jp ga a % 
d and finally becoming black. (Fig. 11.) ‘At the “the head (Ocstrue 
if head end are two large hooks and at the tail end —9"is). | Above, “nor- \ 
25 are two rounded breathing pores. low, grub turned iat 
” Life history—The adult fly (fig. 12), which yeaa as . 
D>, looks something like an overgrown house fly, is ley) ¢ 
it active during the summer, usually in June and July. The female 
h fly deposits a tiny grub on the edge of the sheep’s ‘nostril. Sheep 
os usually run when the fly attacks them or is seen by them, often be- 
Aa coming frantic and holding the nose in the dust or against other Z 
‘. sheep. The attack occurs us sually during the heat of the day, the fly 
ie being quiet in the early morning and late afternoon. The grub 
it migr rates up the nostrils by means of its hooks and spines, and may 
make its way to the communicating cavities. Occasionally grubs 
fail to leave the sinuses in time and become too large to get through 
the apertures they entered; these die and usually become calcified. , 
The grub in the sinuses feeds and grows until it is ready to leave 
id the cheep. The length of time required for the grubs to reach 
d, maturity in the head of the sheep may vary from 1 to 10 months. “a 
ist At maturity they leave the sheep and fall to the ground, into which ‘6 
u- {they burrow a short distance. Their skin becomes shard and le: athery es 
| and they lie quiescent for three weeks or two months, according to 
tl \ conditions of temperature and moisture. Finally the adult flies break r 


out from the leathery envelopes within which they have undergone 
their transformation from the preceding stage, like a butterfly in a il 
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chrysalis, crawl to the surface, and are ready to mate and then to 
deposit their young. 

Distribution.—This parasite appears to be prevalent throughout 
the United States wherever sheep are kept. It is a common and 
troublesome pest, especially in the South. 

Symptoms and lesions.—As the grub crawls about in the nostrils 
the hooks and spines set up an irritation which is at first acute with 
a resultant flow of serum from the nose, resembling a “ cold in the 
head.” Presently the nostrils show evidence of bacterial infection, 
the flow thickens and becomes discolored, presenting the condition 
called “snotty nose” by sheepmen, a pronounced catarrhal condi- 
tion. The hooks and spines set up minute hemorrhages, which are 
visible on post-mortem examination as rows of blackened dots on 
the mucous lining of the nostrils and sinuses. One result of this 
irritation and inflammation is a thickening of the mucous membrane, 
a condition which interferes with its normal 
function of smell and helps to close the breath- 
ing passages, which are already functioning 
improperly as a result of the thick, catarrhal 
secretions. Consequently the sheep experiences 
difficulty in breathing, and this tends to impair 
its general physical condition. Add to this the 
fact that the sinuses may become filled with 
purulent matter and that the toxins from the 
purulent matter here and elsewhere are con- 
stantly absorbed and there is evidently present 

which causes grub inthe @ condition which must weaken an animal. 

eaeued. (ree eae) Furthermore, the irritation due to the wander- 

ing of these spiny grubs over the sensitive 

mucous membrane of the nostrils prevents the sheep from resting or 
devoting its full time and energy to feeding and growing. 

Though the characteristic symptom of grub in the head is the 
profuse discharge from the nose, the sheep show other evidences of 
the infection. They sneeze frequently and often show symptoms 
of difficult breathing. The eyes become inflamed, as would be ex- 
pected in connection with an inflammation of the nostrils, the head 
is often carried low or may be moved about in a peculiar manner 
as though the sheep were trying to rid themselves of an obstruction 
in the head, the appetite is diminished, or at least the sheep eat 
less owing to distraction from pain and difficult breathing, and in 
severe cases the animals may have convulsions and ultimately die. 

Treatment.—The treatment for this condition is not very satisfac- 
tory. Dependence must be placed on preventive measures, which 
are unfortunately, not well established as effective and practical. 
One of the treatments which have been advocated is to put the sheep 
in an inclosure on hard ground or on a floor of some sort which has 
been sprinkled with lime, and to mill them around so as to stir up 
the lime and cause violent sneezing, in the hope of expelling the 
grubs in this manner. This may remove some grubs from their posi- 
tion in the nostrils, but it can have no effect on those in the sinuses 
and will by no means remove all those in the nostrils. Attempts 
have been made to kill or remove grubs by putting the sheep in a 


Ficurp 12.—Adult fly 
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room with burning sulphur, some person remaining there as long as 
possible to test the strength of the fumes. This is dangerous to the 
sheep and the operator and can not be recommended, especially since 
it is not very successful. It has recently been reported that the in- 
troduction into each nostril of 3 ¢c. c. of a mixture of equal parts of 
carbon disulphide and a light mineral oil is of value in killing the 
grubs: In the case of particul: irly valuable animals which are seri- 
ously affected, the sinuses may be opened with a trephine and the 
grubs extracted with forceps. Sheep tolerate the operation well 
enough, but the operation is one that should be done by a competent 
veterinarian. If a sheep is not worth the cost of such an operation, 
it should be sent to the butcher before the progress of the disease has 
rendered the animal unfit for food. 

Prevention.—So far no means of preventing infestation have been 
discovered. Critical experiments indicate that smearing the noses 
of sheep with pine tar or other sticky substances is ineffective as a 
preventive. Mechanical devices, such as nose guards intended to 
keep the flies from attacking, have also failed to provide protection. 


TAPEWORMS 


Adult tapeworms are usually composed of a head, armed with 
hooks and suckers, as a rule (though those in the sheep’s intestines 
have no hooks), and a body consisting of a number of flat segments 
arranged in a chain. Adult tapeworms are usually found in the 
small intestines, but in some cases they may occur in the stomach, 
large intestines, or the ducts of the liver and pancreas. Tapeworms 
produce eggs of mic roscopic size which pass out in the feces and on 
being swallowed by a suitable host, usually of a sort different from 
the host of the adult tapeworm, give rise to an intermediate stage, or 
larva, which is usually more or ‘Tess spherical or elliptical and com- 
posed of a tapeworm head and neck attached to a membrane, the 
membrane usually inclosing a clear fluid. In the case of many of the 
common tapeworms this form is called a bladderworm. It usually 
occurs in the body tissues, and when it is eaten by the host of the 
adult tapeworm the head of the tapeworm passes to the intestine and 
forms the adult worm by the addition of segments back of the head. 
This tapeworm in turn produces eggs and the cycle is repeated. 
Thus, certain tapeworms in the dog give rise to certain bladder- 
worms in sheep, the tapeworm eggs in the feces of the dog being de- 
posited on the pasture and picked up by sheep with the herbage | that 
they eat. The dog in turn becomes infested with tapeworms when 
it eats the bladderworms in the meat, brain, liver, entrails, or other 
parts of the sheep. 
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Sheep may harbor adult tapeworms in the intestine and bladder- 
worms in the body tissues. 
THE MONIEZIAS 


Location.—These tapeworms 
(Moniezia expansa and M._ bene- 
deni) are found in the small intes- 
tines. 

Appearance.—They are whitish to 
yellowish in color and may attain a 
length, in some specimens, of several 
yards, (Fig. 13.) The individual 
segments of a worm are broader 
than long, and each segment con- 
tains at some period of its develop- 
ment a complete set of reproductive 
organs. The end segments are full 
of eggs, and these segments break 
off from the rest of the worms and 
pass out in the manure, where they 
are often found by the farmer and 
regarded as complete worms. ‘The 
presence of these segments in the 
feces serves to diagnose cases of in- 
festation with the tapeworm. 

Life history.—The life history of 
these tapeworms is not known. 
Sheep are herbivorous animals and 
only by accident would eat animals, 
such as insects, that might serve as 
intermediate hosts. It is possible 
that the intermediate hosts are small 
animals, such as insects, that are 
taken in by the sheep on grass, but 
we have no evidence on this subject. 

Distribution. — These tapeworms 
are more or less common throughout 
the United States. These two forms 
(M. expansa and M. benedeni) are 
also widely distributed outside the 
United States. 

Symptoms and _ lesions.—W hen 
these worms are present in sheep in 
large numbers they cause obstruc- 
tion of the intestine and intestinal 
irritation, with the result that they 
interfere with digestion, and the 
sheep become unthrifty, weak, and 
emaciated; such sheep are unable to 
Figure 1%.—Tapeworm (Moniczia_ee- stand adverse conditions, such as bad 

pensa). About natural size, (From Weather or poor feed, and die where 

sheep not so infested may survive. 
The digestive derangement is manifested by diarrhea as a rule. It is 
known that tapeworms often cause very marked and even severe 
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nervous symptoms in man, and while such symptoms are more diffi- 
cult to detect in sheep there is every reason to suppose that they may 
occur. 

On post-mortem examination of affected sheep the t tapeworms are 
found in the small intestine, often in large numbers. The sheep 
show no special indications of their presence other than poor condi- 
tion, evidences of diarrhea, and inflammation or catarrh of the 
intestines. 

Treatment.—Various treatments have been recommended. Among 
the remedies which have been used are the following: 

Kamala—This drug has been given in doses of 1 dram to lambs. 
It causes diarrhea, and lambs so treated may remain poor for some 
time in spite of abundant feed and good conditions otherwise. 

Kamala and copper sulphate—A mixture of kamala and finely 
powdered copper sulphate has been recommended for the removal 
of these tapeworms from sheep. The mixture is prepared by adding 
3 ounces of finely powdered copper sulphate to 1 pound of kamala. 
and is administered in hard gelatin capsules in the following dosage: 
Adult sheep, 1.5 drams; 60- to 90- pound lambs, 1 dram; 40- to 60- 
pound lambs, 40 grains; 30- to 40-pound lambs, 30 grains. 

Oleoresin of male fern.—This is given in doses of 1 dram, and may 
be given with 2 to 4 ounces of castor oil. 

In South Africa good results have been reported from the use of 
a mixture containing 1 part of sodium arsenite (testing 80 per cent 
arsenious oxide) and 4 parts of copper sulphate. ‘The total dose of 
the mixture is as follows: For animals 2 to 4 months old, 180 milli- 
grams; 4 to 6 months old, 250 milligrams; 6 to 10 months old, 375 
milligrams; 1 year old, 500 milligrams; 2 years old or older, 625 
milligrams. This may be given as a powder. Withhold feed and 
water the afternoon before dosing; dose the following morning; 
allow feed that afternoon and feed and water the next morning. 
The dose may be repeated the day after the first dose, in which case 
feed is allowed the afternoon after the first dose, the animal is 
dosed the following morning and fed that afternoon, but no water 
is allowed from the afternoon preceding the first treatment until 
the morning following the second treatment. Owing to the poison- 
ous nature of arsenic, it is best to test the treatment on a few sheep 
to be sure the dose is safe before dosing a flock, and the drugs should 
be kept out of reach of children and animals. If the treatment is re- 
peated at intervals of a month or more through warm weather, the 
single treatment should be used. 

The Oklahoma experiment station reported very good results from 
a solution containing 1 per cent copper sulphate and 1 per cent by 
weight of snuff or powdered tobacco. The tobacco is steeped over- 
night and the copper sulphate then added. The dose is 50 c¢. ¢. 
(about 114 ounces) for lambs and twice this amount for full-grown 
sheep. 

A 40 per cent solution of nicotine sulphate has replaced to a large 
extent the snuff or powdered tobacco for making a copper sulphate 
solution containing nicotine. One ounce of the nicotine-sulphate 
solution should be added to each gallon of the 1 per cent copper-sul- 
phate solution. The dose of the combined solution is the same as for 
the snuff or powdered-tobacco solution, but should be diminished if 
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the full dose produces unpleasant symptoms. It should not be given 
to very old or very young animals, to animals in a weakened condi- 
tion, or to those suffering from disease conditions 
other than of parasitic origin. The alternating 
use of this solution with the straight copper-sul- 
phate solution is often good practice. Sheep fre- 
quently show symptoms of distress after the first 
few dosings with the copper sulphate and nicotine 
sulphate solution, but tolerate it better later. 

In some cases use of the above-mentioned treat- 
ments will remove only the segments of the tape- 
worms and will not remove the heads. For this 
reason it may be necessary to repeat the treatment 
at 3- to 4-week intervals. 

Prevention.—No dependable preventive meas- 
ures against these tapeworms can be recommended, 
as the life history is unknown. 


THE FRINGED TAPEWOKM 





Location.—This tapeworm (Thysanosoma 
actinioides) is found in the small intestine, the 
gall ducts, gall bladder, and biliary canals of the 
liver, and in the duct of the pancreas. 

Appearance.—These are whitish or yellowish 
tapeworms and may be a foot long (fig. 14), but 
are commonly shorter. They may readily be dis- 
tinguished from other tapeworms by the fact that 
each of the segments has a fringe on its posterior 
border. This fringe may be most easily seen 
when the segment is put into water, where the 
fringes can float out from the segment. Tape- 
worms found in the liver or pancreas will be this 
worm, not the Moniezias already described. 

Life history.—As in the case of the Moniezias 
(and this is true of all the adult tapeworms of 
cattle, sheep, and horses), the life history is un- 
known. Presumably it has an intermediate stage, 
perhaps in an insect or other small animal. 

Distribution.—The fringed tapeworm is a para- 
site of western sheep and is found in the East 
probably only when the sheep have been shipped 
from the West. The infected range aah is 
Ficure 14.—Fringea COnfined to North Dakota, South D: ikota, Nebraska, 

tapeworm (7Thy- Kansas, Oklahoma, and Texas, and the States west 

sanosoma actinioi- r . P 

des). About natural Of them. The parasite apparently has found con- 

size. (From Stiles) ditions most favorable among range sheep, and it 
seems to be losing ground with the breaking up of ‘the big western 
sheep ranges and “the substitution of small hol a of shee ‘p. 

Symptoms and lesions.—The obstruction of the bile ducts and 
pancreatic ducts causes inflammation of these ducts and derange- 
ment of the liver. As a result there is an alteration in the quantity 
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and character of the secretions, which impairs digestion and causes 
a lack of thriftiness. This shows in lost flesh and poor quality of 
flesh and wool. Sheep weakened by fringed tapeworms may die 
from the parasitic infestation or from inability to withstand other 
adverse conditions. Infested sheep are commonly hidebound and 
suffer from diarrhea. 

On post-mortem examination the tapeworms may be found in the 
intestine and in the liver and pancreas, and the ducts of these glands 
are usually found thickened when infested. In the spring of the 
vear fringed tapeworms seem more likely to be found in the small 
intestines than at other seasons. 

Treatment.—No successful treatment is known for this parasite. 
Such treatments as have been attempted have failed, and all that can 
be recommended at this time are careful nursing 
and good feeding. 

Prevention.—<s in the case of the Moniezias, the 
fact that we do not know the life history of this 
worm makes it impossible to give specific directions 
for preventing infestation. 

BLADDERWORMS 


THE THIN-NECKED BLADDERWORM 





Location.—The thin-necked bladderworm (Cysti- 
cercus tenuicollis) is found in the abdominal cavity 


Ficurp 15.—Thin- 


attached to the mesenteries or omenta or in the necked bladder- 
» worm (Cysticer- 
liver. ous Lt wer yy 

Appearance.—The bladderworm looks like a sac fini 


full of a clear fluid, with a white object, which is 
the head and neck, projecting into it from one end. It is usually 
about 1 inch in diameter, but may attain a long diameter of several 
inches. The bladderworm proper is surrounded by a cyst, which is 
developed by the host animal as a protective measure against the 
parasite. When this cyst is broken the parasite usually rolls out and 
is seen to be a thin-walled structure. By careful manipulation the 
head and its rather long neck may be squeezed out at one end of the 
“bladder.” (Fig. 15.) 

Life history—If one of these bladderworms is fed to a dog, the 
cyst wall will digest, but the tapeworm head and neck will pass on to 
the small intestine of the dog and begin to grow segments back of the 
neck. In this way it will form a tapeworm, one of the largest of 
the dog tapeworms (commonly called 7aenia marginata, and more 
properly Zaenia hydatigena). (Fig. 16.) This tapeworm attains a 
length of a yard or more, becoming mature and beginning to liberate 
egg-bearing segments in the course of 10 or 12 weeks. When dogs 
infested with these tapeworms run over pastures used by sheep they 
leave feces containing tapeworm eggs on the pasture, and these eggs 
are spread by rain and washed onto the grass and into streams and 
puddles, where the sheep drink. When the sheep get these eggs in 
food or water the embryo escapes from its surrounding shell, makes 
its way to the liver of the sheep, and begins to develop. In time it 
slips out of the liver and becomes attached to the mesenteries or 
omenta. At first it is a bladder without a head, but later the head 
and neck develop, and it is then ready to infect any dog that eats it. 
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Distribution—This parasite is quite generally distributed over 


the United States, but the indications are ‘that the worm is bec oming 





Ficurp 16.—Tapeworm (Tae- 
nia hydatigena) of dog, de- 
veloped from thin-necked 


bladderworm of 


About natural size. 


Stiles) 


sheep. 
(From 


less common as a result of improvements 
in disposal of viscera and offal at slaughter- 
houses during the last 20 years. It is most 
likely to be ‘present where sheep are asso- 
ciated with dogs, either when herded by 
them or where stray dogs are common, and 
where sheep are slaughtered on farms or 
at small country slaughterhouses at which 
little care is exercised in disposing of the 
viscera and of diseased portions of car- 
casses, 

Symptoms and lesions.—Light infesta- 
tions with these bladderworms seem to do 
very little damage. Severe infestations, 
such as a sheep would get by eating grass 
that had an entire segment full of eggs on 
it, will make a sheep very sick and may kill 
it. Under these conditions sheep usually 
die at a rather early stage of the disease, 
while the embryos are wandering around 
in the liver, the immediate cause of death 
being hemorrhage from the liver, or peri- 
tonitis. Post-mortem examination under 
these conditions would seldom be suffi- 
ciently minute to reveal the exact cause of 
the trouble, and it would seldom be charged 
to this parasite. 

On post-mortem examination the bladder- 
worms are usually readily observed in 
the mesenteries or omenta, or, in earlier 
stages, in the liver. When the liver has 
just recently been invaded, the presence of 
the parasite is usually indicated by serpen- 
tine markings showing the course of the 
wanderings of the young worms. 

Treatment.—There is no treatment for 
infestation with the bladderworm in 
sheep 

Dogs should be kept free from tapeworms 
of any sort, including the one responsible 
for this bladderworm in sheep. For re- 
moving these tapeworms fast the dog from 
noon of one day until the following 
morning and then give it one of the follow- 
ing treatments: 

Oleoresin of male fern—The dose for 
dogs is 15 minims to 1 dram (a quarter 
of a teaspoonful to a teaspoonful), ac- 
cording to size. This may be given in cap- 
sules and followed immediately by an ounce 
of castor oil. 
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Areca nut.—This may be given in the same amounts as the oleo- 
resin of male fern, and will “usually not need a purgative, as areca 
itself is a purgative. If feces are not passed in the course of four 
or five hours, it is advisable to give castor oil or some other purga- 
tive. As noted previously, areca nut must be freshly ground to be 
efficacious, 

Arcoline hydrobromide—For large dogs, one-half grain; 
for dogs of moderate size, one-fourth grain; for small dogs, one- 
eighth grain. No purgative should be given, as this drug is itself 
purgative. 

Kamala.—This may be given in doses of half a dram to 2 drams 
(a half teaspoonful to 2 teaspoonfuls s). The powder may be given 
in sirup and will not need to be followed by a purgative, as kamala 
itself is a purgative. As in the case of areca nut, if feces are not 
passed in four or five hours, castor 
oil or some other purgative 
should be given. 

Any tapeworms that are passed 
and the feces with them should 
be burned. On the farm this is 
easily done by using hay or straw 
for fuel. 

Prevention.—This consists in 
preventing ~~ from eating un- 
cooked mea ‘especially diseased 
and aca meat and viscera. 

Slaughterhouse refuse should be 

tanked and not left where dogs 

can have access to it. The use of 

the tank has apparently resulted Ficure 17.—Sheep muscle showing measles 
in a diminution in the number of _—{Cssticercus ovis). Natural size. (From 
cases of this parasite in sheep and . 

dogs, and the extension of this measure will probably eradicate it in 
time. Dogs should be kept free from tapeworms by suitable remedies, 
whenever necessary, and it would be advisable to give such treatment 
as a routine procedure about four times a year ‘where there is any 
chance of dogs eating infective material. Stray dogs should be kept 
off farms and suppressed by appropriate measures. 


SHEEP MEASLES 


Location.—Parasites known as sheep measles (Cysticercus ovis) 
occur in muscles, including the heart, and intermuscular connective 
tissue, and as degenerate cysts in the lungs, walls of the first and 
fourth stomachs, and the kidneys. 

Appearance.—This parasite occurs in the meat (measly mutton) 
as oval cysts 3.5 to 9 mm. (one-seventh to one-third of an inch) long 
by 2 to 4 mm. (one-twelfth to one-sixth of an inch) wide. These 
cysts have a thin external membrane inclosing a clear fluid. On one 
side of the cyst is an opaque white object, which is the head 
and neck of a tapeworm. (Fig. 17.) When degenerated the cysts 
appear as cheesy or hard nodules, the hardness being due to lime 
salts, 
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Life history.—The life history of this parasite is similar to that of 
the thin-necked bladderworm, the adult being a certain species of 
tapeworm of the dog (7aenia ovis). 

Distribution.—In the United States this parasite appears to be 
most common in the West, especially in Montana, Idaho, Washington, 
Oregon, California, C olorado, and Nevada. It has been found abroad 


in England, France, Germany, Algeria, Southwest Africa, New 
Zealand, and South America. 


Ficurb 18.—Gid parasite (Multiceps multiceps) from brain of sheep. Natural size. 
(From Hall) 


Symptoms and lesions.—When sheep have but a few of these cysts 
no symptoms are likely to be observed. When many cysts are present 
sheep will become very sick, and if all the eggs from one segment are 
eaten by a sheep it is likely to die. On post- -mortem examination 
the cysts are the principal thing observed, though in badly infested 

vases the meat may be watery and discolored. 

Treatment and prevention.—These are the same as for the thin- 
necked bladderworm (p. 20) and its adult tapeworm. 
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Location—The gid parasite (Multiceps multiceps. Synonym. 
Coenurus cerebralis) occurs in the brain or spinal cord. Degenerate 
worms that failed to reach the central nervous system may be found 
in muscles and other tissues. 

Appearance.—This worm occurs as a large cyst or bladderworm, 
attaining the size of a hen’s egg or larger, and is composed of a thin 
membrane containing a rather large amount of fluid. On the bladder 
membrane are a number of small, white objects about the size of a 
grain of wheat, projecting, as a rule, 
into the bladder fluid. (Fig. 18.) 
These are the tapeworm heads. A 
parasite of this sort is called a 
coenurus. 

Life history— When such a blad- 
derworm, or coenurus, is eaten by a 
dog, fox, or coyote the bladder mem- 
brane digests, releasing the attached 
tapeworm heads. These heads then 
pass into the small intestine, where 
they form the adult tapeworms by the 
addition of segments back of each 
head. (Fig. 19.) Ordinarily the 
worm is fully grown and 2 or 3 feet 
long in the course of a month or two, 
though occasionally a longer - iod 
is required. The full-zrow n tape- 
worm produces minute eggs, which 
pass out in the feces of the dog on to 
the pasture or range. Under favor- 
able conditions these eggs are taken in 
by sheep with contaminated feed or 
water. The shell digests from the egg 
and releases an embryo, which is 
armed with six hooks. By means of 
these hooks the embryo cuts its way 
through the tissues of the sheep and 
into the blood stream. In the blood 
Ficcre 19.—Tapeworm stage of Mul- the embryos are carried to various 

a | | | tie: bat only those that reach the 

brain or spinal cord are able to attain 
the full larval development, the others dying and degenerating by 
the time they reach the size of a pea. Those that reach the central 
nervous system at first move about on or in the brain or spinal cord, 
forming curving channels. At a suitable point the wandering ceases 
and the bladderworm grows and completes its development in about 
seven or eight months, the sheep dying in nine months or earlier. 

Distribution.—In the United States this parasite has been found 
chiefly in northern Montana, where it has been established since 
about 1890, possibly longer. There have also been outbreaks of gid 
in Arizona and in New York. Cases have been observed also in 
various localities to which sheep have been shipped from infested 
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regions. Occasionally cases are imported from Europe. Outside the 
United States the disease is known to occur in England, Scotland, 
Ireland, France, Germany, Austria, Hungary, Italy, Sardinia, 
Switzerland, Greece, Spain, Holland, Denmark, Iceland, Shetland, 
Morocco, Cape Colony, Southwest Africa, South Australia, New 
Zealand, "Argentina, Chile, Canada, and Mexico. 

Symptoms and lesions.—At the time that the young worm gets to 
the brain there are usually slight symptoms of fever and restlessne ISS, 
which are easily overlooked. If the sheep dies at this time, as a 
result of severe infestation, an examination of the brain will show a 
number of curving channels on its surface. As a rule the symptoms 
of this stage abate and there is no further indication of the presence 
of the par asite until it has grown to the point where the heads form. 
This will take place about the seventh or eighth month after infec- 
tion. The head of the werm can be evaginated from the bottom of its 
tubular neck, just as a glove finger may ‘be turned inside out, and this 
brings its hooks and suckers into contact with the brain. From this 
irritation and from the pressure of the growing bladderworm there 
arise the very striking symptoms indicative of “gid. Affected sheep 
very commonly walk in a circle, turning toward ‘the side corresponi- 
ing to the affected portion of the brain when the parasite is on the 
surface of the cerebrum. When the parasite is located at another 
point the symptoms are somewhat different. In these cases sheep 
may walk with the head held high and may step high, or with the 
head held low and with a stumbling gait, or may show other odd 
symptoms in the way of unusual locomotion. Such ‘animals gradually 
lose interest in feed and water and finally cease eating or ‘drinking. 
In consequence they become very much emaciated. They may move 
about continuously or stop at times and gaze fixedly at nothing in 
particular. They are difficult or impossible to herd and tend to lag 
behind the flock or become lost. The head is often carried to one side 
and the animal may become blind or appear to be blind. 

Unless surgical treatment or acc ident frees the sheep from its para- 
site, the animal will die, usually in the ninth month. When ex- 
amined after death the brain or spinal cord will be found to have on 
or in it a bladderworm, or more than one, and an equal amount of 
brain or cord tissue will have disappeared or been crowded aside by 
the growth of the cyst. The skull adjacent to the parasite is often 
softened or even absorbed to the point where it has a hole or several 
holes through it. In the late stages sheep are so emaciated that the 
meat is unfit for food. 

Treatment.—The treatment for gid is surgical. This is satisfactory 
only when the cyst is on the surface e of the br ain. Operation may be 
performed with a trocar and cannula or with a trephine. In the 
trocar and cannula operation the wool is sheared over the affected 
area, as determined by the symptoms and by palpation to find a soft 
spot or one where the sheep reacts violently to pressure. Under 
local anesthesia the trocar and cannula are driven through the skull 
and the trocar withdrawn from the cannula. If the cyst is struck, a 
watery fluid will issue from the cannula. This fluid is syringed out 
and the cannula withdrawn. Suitable cannulas are provided with a 
cleft to catch the bladder membrane and pull it out. If this fails, it 
is necessary to remove the membrane with forceps or by some other 
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means. This operation, like operations generally, should be con- 
ducted under aseptic conditions. The median line of the skull should 
be avoided. 

With the trephine outfit the wool is sheared over the proper area 
and under local anesthesia and aseptic conditions a V-shaped in- 
cision is made through the skin and the skin dissected back. A piece 
of skull is then cut out with a 54-inch trephine and the hard mem- 
brane covering the brain is cut with bent scissors. The parasite will 
usually push out and may be grasped with forceps and removed. If 
it does not appear, it may be necessary to explore for it with the 
finger. After removing the parasite and controlling the hemor- 
rhage, the skin flap may be sewed back along one side of the tip of 
the V, and the wound covered with a pledget soaked in some anti- 
septic. The animal should be kept quiet in a dark shed for several 
days after operation. 

Some sheepmen cut the skull with a pocket knife or puncture the 
cyst with a knife. In such cases the sheep is apt to die of infection, 
even if the worm is removed. 
The operation for gid calls for 

care and should be performed by 
a competent veterinarian. If an 
operation does not seem to be 
feasible, it is advisable to kill 
giddy sheep for mutton or send 
them to market before they be- 
come emaciated and unfit for 
food. 

Prevention.—The most impor- Ficus 20.—Hog liver infested with, hyda- 

z oe . tid (Echinococcus granulosus). Greatly 
tant preventive measure is to de- reduced. (From Stiles) 
stroy the heads or at least the 
brains of giddy sheep. This may be done by burning. Where wood 
is scarce the skull may be split with an ax or a cleaver and the brain 
put on a forkful of hay or straw and burned. Where this is not 
feasible the brain may be removed from the skull, crushed, and cov- 
ered with formaldehyde, turpentine, or a coal-tar or tobacco dip. 
The essential thing is to destroy the parasite to prevent dogs, coyotes, 
or other animals from eating it. 

Another measure of importance is to keep dogs, especially sheep 
dogs, free from tapeworms. To this end it 1s advisable that they be 
given tapeworm treatment four times a year. For the treatments 
that may be used see page 20. Measures against coyotes and other 
noxious wild animals are valuable in controlling gid as well as in 
keeping down the destruction of stock. Stray dogs should be elimi- 
nated on the same grounds, 





THE HYDATID 


Location.—The preferred sites of the hydatid parasite (/chinocoe- 
cus granulosus) in sheep are the liver and lungs, but it may occur in 
practically any organ or tissue. 

Appearance.—The parasite occurs in sheep usually as a multiple 
bladder worm, varying from the size of a nut to the size of a child’s 
head, sometimes as a spherical object and sometimes irregular in 
shape. (Fig. 20.) It has a very thick, laminated bladder wall, 
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and in the simplest form of the parasite this bladder contains a ciear 
fluid and minute objects resembling grains of sand lying unattached 
in the fluid. These grains are brood capsules, and each of them 
contains a number of. very small tapeworm heads. Sometimes the 
bladder worm develops other bladder worms, attached or unattached, 
on the inside or outside. 

Life history— When the brood capsules from a hydatid are eaten 
by a dog, cat, or other suitable animal, each tapeworm head in the 
brood capsules develops into a tapeworm by the addition of segments 
back of the head. This tapeworm is a very small one, less than half 
a centimeter (about one-fifth of an inch) long. (Fig. 21.) As the 
hydatid may form thousands of such heads in its brood capsules, 
dogs may, on eating hydatids, become infested with large numbers of 
these worms. The « eggs produced by the adult tapeworms in the dog 
; pass out in the feces. When taken in by a sheep or 

other animal the egg hatches and releases an em- 
bryo which makes its way to some suitable tissue 
and develops into the hydatid. This hydatid may 
develop in man if an egg of the tapeworm is swal- 
lowed, and a large percentage of hydatid infesta- 
tions in man result in death. It is therefore a very 
dangerous parasite to human beings. 
Distribution.—This parasite has been found at a 
number of places in the United States proper and in 
Alaska, as well as in other parts of the world. Cer- 
tain regions are found to send a large number of 
infected swine to the slaughterhouses, though its oc- 
currence in sheep is comparatively rare in the United 
States, contrary to observations in other parts of 
the world where sheep are more commonly infested 
than are swine. Where it is locally prevalent, its 
abundance may be attributed to infected dogs which 
ye Aad Hydatid probably have become infected through carelessness 
nococeus granu- in the disposal of diseased carcasses and viscera of 
aus ied (eran slaughtered animals. Careless persons may feed 

Peaneky after (lises ased portions of carcasses to dogs or leave them 

where dogs get at them and eat them. 

Symptoms and lesions—The symptoms in sheep affected with 
hydatid depend on the location of the parasite and its size, and so are 
extremely variable. Where the parasite is small or has room to 
develop without crowding important organs, few symptoms may be 
noticed. On the other hand, the parasite may develop in such struc- 
tures as the brain or heart and cause very marked symptoms and sud- 
den death from pressure or rupture. As a rule, infestations will not 
be detected and correctly diagnosed during the life of a sheep, but 
will be found only on post-mortem ex: imination. In such cases the 
large, thick-walled bladders are readily found. 

Treatment. —The only treatment for this condition is surgical, and 
this is not apt to be feasible in sheep, even if the disease should be 
diagnosed ante mortem. 

Prevention.—The most important measure in the way of preven- 
tion of this disease is the proper rig of carcasses and portions 
of carcasses of animals dying on the farm or killed there or else- 
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where. The “condemned ” tank at the modern slaughterhouse has 
been one of the greatest factors in destroying parasites of this sort, 
and the lack of an equally good arrangement at the small country 
slaughterhouse and on the farm is one of the important conditions 
which permit such parasites to persist. Where diseased viscera, such 
as livers infested with hydatids, are thrown out where dogs can get 
at them, parasites of this kind are likely to be prevalent, The next 
measure of importance in controlling this disease is to keep dogs free 
from tapeworm by administration of tapeworm treatments four times 
a year. For these treatments, see page 20. Owing to the danger of 
persons acquiring hydatid disease and the serious nature of this dis- 
ease in man, dogs known to harbor this tapeworm should be killed 
and burned or buried deep in quicklime. 


FLUKES 


Flukes are usually flat, leaflike animals, provided with suckers, but 
not segmented like the tapeworms. They occur in the adult stage in 
various locations, the stomach, intestines, liver, 
lungs, and blood vessels, and may occur in immature 
stages in such tissues as the muscles. The adult 
flukes produce eggs of microscopic size, which pass 
out and hatch in water. The embryos released from 
the eggs infect snails, in which they transform into 
a succession of larval stages. The parasites finally 
escape from the snails, and may penetrate the skin 


Ficure 22.—Com- 
of the final host or may be swallowed, sometimes (Fasciola sae 
after encysting, in food or water. icq.) Natural 

i ( P 
Sheep in certain localities in the United States, Stites) poe 


as well as in other parts of the world, suffer consid- 
erably from fluke infestation. The common liver fluke and the large 
liver fluke occur in American sheep. 


THE 





COMMON 





LIVER FLUKE 


Location.—These flukes (Fasciola hepatica) are found usually in 
the biliary canals and the ducts of the liver, though they may occur 
as wandering parasites in the lungs and elsewhere. 

Appearance.—The common liver fluke is a flattened, leaflike, brown 
animal, usually about an inch long. (Fig. 22.) There is a sucker 
at the anterior, or front end, on _a cone-shaped extension, and just 
behind this is a ventral sucker. Through the skin or cuticula cover- 
ing the animal one can see the branching intestine and the uterus 
filled with eggs. 

Life history.—The eggs produced by the adult flukes pass out in 
the feces and on getting to water release a ciliated eather, This 
embryo attacks certain species of snails (Galba bulimoides, G. b. 
techella, and G. ferrugine@) and on entering the snail undergoes cer- 
tain changes, which in time give rise to a form called a cercaria. 
This is like a small fluke provided with a tail by means of which it 
swims ion. Finally it loses the tail and encysts. The encysted 
cercariae may float about on or in water or may be attached to grass 
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blades or other vegetation. When these are swallowed by sheep, or 
other suitable host animals, the larval flukes escape in the digestive 
tract and bore their way through the intestinal walls to the body 
cavity. Here they wander over the surface of the viscera and the 
walls of the body cavity and as a rule finally perforate the capsule of 
the liver and reach the extremities of the biliary canals. A few go 
astray and perforate the diaphragm, getting into the lungs. In the 
liver the younger flukes grow and make their way down the canals, 
the larger ones being found in the bile ducts, and begin again the 
life cycle with the formation and passage of eggs. The flukes may 
get to the liver by way of the blood stream. 

Distribution.—This parasite occurs over a large part of the world, 
where low, wet pastures and the presence of suitable snails make it 
possible for it to exist. It occurs in about 20 States in this country, 
and is most prevalent in Washington, Oregon, California, Utah, 
Texas, Arkansas, Louisiana, and Florida. It is also prevalent in 
Puerto Rico and Guam. 

Symptoms and lesions.—Sheep are likely to put on fat and seem- 
ingly improve in condition in the early stages of liver-fluke disease, 
usually in the summer and fall, apparently as a result of a stimula- 
tion of the functions of the liver. Later, however, they lose in con- 
dition. The skin and mucous membranes are paler and the animal 
is less lively. It feeds less and ruminates less. Edema appears as 
the composition of the blood is altered, and may be seen as swellings 
along the pendant portions of the body; for example, in the region 
under the jaw. Dropsy is often present. During the winter the sheep 
becomes leaner, breathes rapidly and feebly, and is dejected. A 
diarrhea is usually present at a late stage of the disease. 

The animal may die at any stage of the disease, but if it survives 
the attack the flukes leave the sheep in the spring and a part of the 
damage is repaired. ‘Total recovery is hardly possible, as the liver 
is burdened with scar tissue in the areas where the flukes have been. 
The disease may be diagnosed from its symptoms, if one is familiar 
with it, but a safer diagnosis is based on the finding of the worm 
eggs in the sheep manure. 

For the purposes of the farmer and sheepman the surest diagnosis 
is made by killing a sick sheep and making a careful post-mortem 
examination. If the ducts of the liver are carefully slit and exam- 
ined, the flukes will be found as dark, leaflike objects which if 
watched a short time will show movement. The liver may be 
washed in a plentiful supply of clear water as it is cut up, and the 
water examined for the flukes that may wash out. The liver of in- 
fected sheep is softened and roughened, and may show channels un- 
der its capsule. In old cases puckered scar areas are present. The 
softening of the liver gives the name of “liver rot” to the disease. 
The biliary canals and gall ducts are much thickened and enlarged 
and often are marked by ridges on the surface of the liver. 

Treatment.—The remedies which have been found most satisfac- 
tory are male fern and carbon tetrachloride. The latter is much 
the cheaper and is preferable for treating sheep. 

Oleoresin of male fern is administered as follows: Give by mouth 
3 to 5 grams of the male fern (from 34 of a teaspoonful to 114 tea- 
spoonfuls), according to the size of the sheep, in 10 c. c. (214 tea- 
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spoonfuls) of a nopargenive oil, in the morning, two hours before 
feeding. Administer the treatment on two to five consecutive morn- 
ings. The male fern should contain 24 to 25 per cent of filicine and 
3.5 per cent of filicic acid. 

It has been found by European workers that 1 ¢. c. of carbon tetra- 
chloride administered in capsule to a sheep will kill all the liver 
flukes present with the exception of the very small ones. This treat- 
ment has the advantage of being very cheap, simple, and safe, and 
— not have any bad effect on the sheep in the vast majority of 

‘ases. Apparently one dose is sufficient, and the animals can be 
jaan effectively in the morning without special 
attention to fasting. The treatment has been 
used very successfully in this country. See 
comment on this drug under “ The Nodular 
Worm,” page 36. 

It is advisable to have these drugs adminis- 
tered by a competent veterinarian. 

Prevention.—The manure from infected sheep 
in sheds or inclosures should not be put on pas- 
ture, especially on wet ground. Sheep should 
be kept off wet pasture in places where fluke is 
prevalent, and swampy areas should be drained, 
filled, or fenced off. Frogs, toads, and carp are 
useful in the control of snails. Safe drinking 
supplies must be provided for sheep as the infec- 
tion may be water borne. 

It has been found in Europe and in the United 
States that a 1 per cent solution of copper sul- 
phate applied to infested pastures, especially to 
wet areas, such as marshes and low swales, is 
very effective in destroying snails and preventing 
losses from flukes. On large, wet areas a mixture FIGo Re | 25. Large 
of 1 part powdered copper sulphate by weight to [vides magna). | Nat. 
from 4 to 8 parts of fine, dry sand may be ap- Stiles) 
plied by broadcasting, and this may also be 
done along the margins of ditches or streams. Snails in small 
streams may be destroyed by putting a gunny sack containing a few 
pounds of large crystals of copper sulphate in the headwaters. 
Damming the stream at intervals aids in destroying snails along 
the banks. 





THE LARGE LIVER FLUKE 


Location.—The large liver fluke (Fascioloides magna. Synonym, 
Fasciola magna) occurs in the liver, commonly lying in cysts which 
contain one to several flukes and a quantity of dark- colored fluid 
filled with débris. While these cysts may originate in a biliary canal, 
they extend into the tissue, and the fluke is habitually found as a 
parasite in the liver substance in cysts and not as a parasite of the 

canals and ducts. Wandering flukes may be found in the lungs or 
elsewhere. 

Appearance.—This is a large, thick species, which may attain a 


length of 10 cm. (4 inches). (Fig. 23.) The anterior, or front, 
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sucker is not carried on a distinct cone, as in the case of the common 
liver fluke, but in its general appearance otherwise the fluke 
resembles an overgrown specimen of the common liver fluke. 

Life history.—The life history of the large liver fluke is much the 
same as that of the common liver fluke, with snails (Galba bulimoides 
techella) of the same species as the one that carries the common liver 
fluke, as intermediate hosts. All the details of the life history have 
not yet been learned. 

Distribution North America appears to be the home of this fluke, 
although it has been transplanted elsewhere. In the United St: ates 
it is most prevalent near the Gulf of Mexico, especially in Arkansas 
and along the coasts and river valleys of Tex xas. It also occurs anes 
the west coast in both the United States and Canada and seems to 
have obtained a foothold at some inland points, as in part of — 
rado and Montana. It is also reported from Wisconsin and New 
York. 

Symptoms and lesions.—This parasite is much more common in 
cattle than in sheep. It seems to do rather little damage in cattle 
apart from rendering the livers unfit for use as food. In sheep, 
however, it may do considerable damage. Infected sheep lose condi- 
tion, but the appetite persists up to the time of death. Edema is 
present in the form of watery swellings of the dependent portions 
of the body. Abortions have been reported as prevalent in a flock 
of infested sheep, though it is unsafe to associate this with the fluke 
without further evidence. ; 

On post-mortem examination the livers show the characteristic 
cysts or else dark-bluish scars where the flukes have been and where 
healing has taken place. The flukes apparently die in the liver 
instead of passing out in the spring, as the common liver fluke does. 
The cysts take on the character of abscesses and may be present in 
the lungs and spleen as well as in the liver. Affected livers and 
other organs contain more or less coal-black pigment characteristic 
of the presence of this parasite. The worms may set up peritonitis, 
and the omentum may show black markings. 

Treatment.—No treatment is known for this disease, though the 
use of oleoresin of male fern or carbon tetrachloride is indicated, as 
for the common liver fluke. 

Prevention.—The same measures that are used in the case of the 
common liver fluke (p. 29) are indicated here. The destruction of 
the snail host by draining or filling wet areas or by treating such 
areas with copper sulphate, promises better control than medicinal 


treatment. 
ROUNDWORMS 


The parasitic roundworms or nematodes are elongated, cylindrical, 
unsegmented worms. Some of them may be properly characterized 
as threadlike or hairlike. The body wall is usually rather trans- 
parent, and when the worms are examined with a microscope the 
internal organs are readily seen, usually in the form of a number 
of tubes. The sexes are generally separate and the males are usually 
smaller than the females. In ‘general the females produce large 
numbers of eggs, though sometimes the eggs hatch in the body of 
the female and some roundworms produce embryos without the 
previous formation of an egg with its yolk material and shell. 
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Most of the roundworms of sheep reach the animal, in which they 
develop to maturity, through the direct swallowing of the eggs 
or young worms without passing through part of ‘their develop- 
ment in some intermediate host, as the t tapeworms do. In some 
cases the young worms that have hatched in the fields penetrate 
the skin of the host animal, entering the body in this way instead 
of by the mouth. Other worms have an intermediate host and 
undergo a certain development in this host before getting to the 
final host. The intermediate host harboring the larval worms may 
be eaten by the final host, thus infecting it through the digestive 
tract, or such intermediate hosts as ; 
mosquitoes may infect the final host by VA 
biting it, the larval worms then pene- ( 
trating the wounded skin. \ 

IXven in the case of direct infection, ee 
when eggs or young worms are swal- et A 
lowed by the host animal, nematodes SS f 
which develop to maturity in the in- \ VA 
testine may not go directly there and \\ fj 
develop immediately. They may pass \\ / 
through the walls of the digestive tract \\ | 
and get to the blood stream, leave the 
blood stream for the air passages of 
the lungs, crawl up the windpipe, and 
then pass down the esophagus or gul- /} {| 
let, and thus again reach the intestine, / | 
where they continue their development / \ 


to maturity. / 


THE STOMACH WORM / 


Location.—This worm (/Zaemonchus / 
contortus) is a parasite of the fourth // 
stomach. It may be found elsewhere Vi 
in the digestive tract, but such occur- j 
rences are of little significance. a Bae a) 

Appearance.—Stomach worms (fig. P'QVRE 7) Stomach women ae. 
24) are from one-half to 144 inches Se a ee 
long and about as thick as an ordinary 
pin. The females are the larger and have a spiral striping. In 
the rear half of the body of the female there is a projecting portion, 
which may be seen on close examination. The smaller male may be 
distinguished by the fact that the posterior or tail end of the body 
is flattened and expanded. 

Life history.—The eggs produced by the female worms pass out in 
the manure and hatch in a few hours under the most favorable condi- 
tions of warmth and moisture. Under less favorable conditions 
hatching may require a number of days or even weeks. The embryo 
which leaves the egg undergoes further de velopment until it becomes 
an ensheathed, infective larva. In this condition it is inclosed in a 
double skin and is very resistant. Whereas drying and low tempera- 
tures may kill the egg or embryo previous to this stage, the en- 
sheathed larva can withstand severe cold and long periods of dry- 
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ness. When the grass is wet with rain or dew, these larvae crawl up 
the blades. Here | they are swallowed by sheep as they graze. In the 
stomach the worms become mature in the course of two to three 
weeks, but do not begin to produce eggs in large numbers until about 
a month after they are taken in by the sheep. 

Distribution.—The stomach worm occurs over almost the entire 
world, wherever there are sheep, cattle, or other suitable host ani- 
mals. In the United States it is most plentiful in the South, where 
it is favored by abundance of warmth and moisture, but it is quite 
common and a serious pest in the Middle West and in low, wet areas 
throughout the entire country. It is present in smaller numbers and 
does less dam: ige in the high, dry, and cool areas of the Rocky Moun- 

tain States, but irr igation ‘supplies favorable conditions even here. 

Symptoms and lesions.—The first things noticed about infested 
sheep are dullness and lack of thrift. Diarrhea may be present. 
Later, the more characteristic features of stomach-worm disease be- 
come evident in the form of anemia and edema. The anemia is mani- 
fested in the paleness of the skin and of the linings of the mouth and 

eyelids, and is due to the impoverishment of the blood from the blood- 
sucking habit of the worms. The edema is manifested in a swelling 
of the ‘pendant portions of the body, especially of the portion under 
the jaw, causing what is called “bottle jaw.” Sheep may become 
emaciated and finally die. 

If the fourth stomach of a sheep infested with stomach worms is 
opened (the fourth stomach is the one to which the upper end of the 
small intestine attaches), the worms can usually be seen as wriggling 
red objects. When the contents of the stomach are poured out many 
of the worms will usually remain attached to the lining of the 
stomach. <A little careful washing will reveal them if they are cov- 
ered by the stomach contents. Close investigation of the lining of 
the fourth stomach will also reveal the pin- point punctures caused 
by the bites of the worms. There are usually a number of these for 
every worm, as the worm has the habit of attaching at one point for 
a time and then moving away and attaching at another point, leav- 
ing the old point of attachment bleeding for some time. The carcass 
of a shee »p seriously infested with stomach worms is likely to be ema- 
ciated and the meat pale. 

Treatment.—A satisfactory treatment for this disease is the use 
of a 1 per cent solution of copper sulphate in water. A dose which 
has been found satisfactory is 100 c. c. (about 3 ounces) for yearlings 
and older sheep and half as much for lambs 3 months old or older. 
To make this solution, dissolve one-fourth pound of copper sulphate 
in 1 pint of boiling water, then add cold water to make a total of 3 
gallons of the solution. Porcelain or enamel-ware rec eptacles should 
be used for the solution, as bluestone (copper sulphate) will cor- 
rode metal. This amount will dose 100 adult sheep, allowing 10 
per cent for waste. Use only clear blue crystals of copper sulphate, 
discarding the pieces that have turned white. Crushing the crystals 
will hasten solution. In dosing, one may use a rubber tube with a 
funnel on one end and a piece of metal tube at the other. The 
metal tube is placed in the sheep’s mouth and the solution slowly 
poured through the funnel. If large numbers of sheep are to be 
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treated, the apparatus pictured in Figure 25, or something similar to 
it, may be used. The copper- sulphate solution is fed from a high 
reservoir, by siphoning or by a tube or spigot near the bottom, ; 
through a rubber tube into an open graduated glass tube, which may ** 
be made from a large olive jar, and allowed to escape in me: asured 
doses through the other rubber tube to the metal tube in the sheep’s : 
mouth. Instead of an open graduated glass tube, a large bottle or 
jar may be used if a third tube is put in the jar, through the cork, 
one end being open to the outside r 
and the other opening near the 
bottom of the inverted Jar, to equal- 

ize air pressure. This is shown in - 
Figure 25. The flow into and out 
of the glass tube is controlled by 
pincheocks, one person attending to 
this and one holding the metal tube 
in the sheep’s mouth. The sheep 
should remain on all four legs, 
with the head held horizontally . 
while it is being drenched, which 
decreases the danger of getting the 


ay 





drench into the lungs and killing ir 
the sheep. The solution should be 7 
allowed to flow slowly and the : 
metal tube be moved about slightly "a 
in the mouth at the same time in 
order to keep the sheep swallowing. . 
, It is essential that the copper-sul- ‘ 
| phate solution be made up accu- a : 
rately, be given in suitable doses, 
and be administered with care, and ; | 
it is advisable to have a competent — ys 
| veterinarian give this treatment or 
the ones noted below in order to oo 
; insure a maximum degree of safety. ° 
; The sodium-arsenite and copper- a 
sulphate mixture and the copper- a 
0 sulphate and_nicotine- —. so- 
1 lution, recommended for tape- ‘ 
g worms, are also effective against 
., stomach worms. 
e — tetrachloride in doses of 
3 5G, (1.8 drams) in an equal | & Bi 
i bulk of dry Epsom salt, given in "fering coppersuiphate solution 
. capsule, has been found, in experi- * 
0 mental tests, to remove all stomach worms from sheep. Tetrachlor- i 
2 ethylene, which is about as effective and apparently safer, may be ~g 
Is substituted for carbon tetrachloride and given in the same manner. : 
‘ See remarks under “ The nodular worm,” pages 36 and 37. 
e Prevention—Preventive measures are based on the life history. ag 
Vv We know that the disease is spread by eggs, produced by the female 
ye worm, which escape in the manure on to the pastures. Infested sheep 


must be regarded as a danger to young and uninfested sheep. The 
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manure from the infested sheep is likewise dangerous. Consequently, 
young animals and uninfested sheep should be separated from older 
or infested animals and not exposed to contact with the manure from 
these animals. Furthermore, pastures which have been used by in- 

fested animals are dangerous to young animals : and uninfested ones 
When animals that have stomach worms, either in a light or heavy 
infestation, are put on clean pasture, the eggs of the stomach worm 
will hatch on the ground and the infective stage of the worm will be 
present on the grass in considerable numbers in from 10 to 20 days, or 
even earlier in warm weather. The longer the sheep are on that pasture 
under ordinary weather conditions the more dangerous it will become 
from the increasing number of worms. To prevent setting up dan- 
gerous infestations, it is advisable that sheep be moved every two 
weeks to clean pasture. Inasmuch as pastures probably remain in- 
fected for about a year after sheep, goats, or cattle are moved 
from them, the program of moving sheep to new pasture, where 
permanent pastures are used, is a rather difficult one and calls for 
more land than is usually available. Consequently a modification of 
this program is necessary. 

The first essential is to protect the lambs. Young animals are more 
susceptible to parasitic infestation than older ones. They also suffer 
more from parasites when they are infected. Growth must be made 
during youth; it can not be made up in mature years. Parasites 
interfere seriously with growth and lead to the production of runts. 
Consequently the safest “pasture should be furnished to the lambs, 
the older sheep taking the more dangerous atenseaty if it is necessary 
for sheep to go back to old pasture within a year. Hillside pastures 
are likely to be safer than bottom land, as they ‘be nefit by the cleans- 
ing action of heavy rains and the following run-off, as well as holding 
less moisture. Lack of moisture is ver y “unfavorable to the worms. 
Rich bottom pastures, on the other hand, are least likely to have an 
infection washed off and are likely to have eggs and larvae from the 
hillsides above washed on to them. The more abundant moisture, 
moreover, is highly favorable to the worms. It is precisely these bot- 
tom pastures which are apt to be used for young animals, because 
they present the best growth of grass and are most attractive. 

In rotating pastures to keep down stomach worms, the sheep may 
be moved over cornfields, hayfields, and stubble of various sorts. 
During freezing weather, the eggs and nonresistant early stages of 
the young worm on pasture diminish as they are killed by freezing, so 
that the pastures at this time, while still infected, do not become in- 
creasingly dangerous. Plowing is a means of controlling infestation, 
the young worms being turned “under and buried; ; appare ently they do 
not get back to the surface in numbers sufficient to cause serious 
trouble. Such plowed land may be sown to forage crops and the 
sheep turned on these crops with safety. When different kinds of 
stock are rotated on pastures, sheep may safely follow horses or 
swine, but not cattle or goats, as these latter also may be infected with 
stomach worms and a number of other worms common to sheep, 
goats, and cattle. 

In experiments formerly conducted by this bureau at Vienna, Va., 
it was found highly beneficial to dose sheep with copper-sulphate 
solution once every three or four weeks throughout the year, sheep 
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from stomach worms and making de- 






cided gains in wool and mutton over sheep kept under the same con- 
ditions but not treated. This appears to be the best control measure 
for use on sheep kept under the usual farm conditions. On Southern 
pastures of high carrying capacity, it is necessary to dose every two 


weeks if heavy stocking is practiced. 


THE NODULAR WORM 


Location.—The adults of the nodular worm (OQesophagostomum 
columbianum) live in the large intestine of the sheep. The larval 


worms live in nodules in the wall of the large and small intestines 
and occasionally make their way to the mesenteric lymph glands, 
the omentum, or the liver. The nodules are most numerous in the 


wall of the large intestine. 

Appearance.—The female worms attain a length 
of 15 mm. (about five-eighths inch), the males 
being a little shorter. (Fig. 26.) Both sexes 
have a characteristic solid white body. The head 
is bent over and forms a hook with the body. 

Life history.—The details of the life history 
are not completely known. The eggs from the 
female in the large intestine of the sheep are 
passed in the manure. The eggs hatch and the 
young worms undergo a certain amount of devel- 
opment on the pasture, becoming infective for 
sheep. When swallowed by sheep the larvae enter 
the walls of the large and small intestines. The 
time during which the larvae remain in the wall 
of the intestine varies considerably in different 
animals, but in general the larvae migrate from 
the wall to the lumen of the intestine within from 
1 to 6 months after infection, and they reach 
maturity in the course of a month after leaving 
the nodules. Larvae can be found only in the 
smaller and more recent nodules. Subsequently 
these cysts commonly reach a considerable size and 
contain a necrotic material, usually yellowish or 
greenish in color, cheesy in consistence, or often 
hard and almost stonelike. (Fig. 27.) Those 
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Ficure 26.—Nodular 
worm (Ocesophagos 
tomum colum bi- 
anum). Right fig 
ure, male; left, fe- 
male. Magnified five 
times. (From Ran 
som) 


larvae which get to the mesenteric a glands, the omentum, and 


the liver probably die in these places 


Distribution.—This parasite was or riginally present in this country 
only in the Southern and Eastern States, but it has been spreading 
westward, probably with infested sheep introduced into western lo- 
calities for breeding purposes, and there is reason to fear that it will 
become generally distributed over the country. It has become rather 
common in the Middle West, and is a serious pest in the Northeastern 
States. It is still uncommon in the Rocky Mountain States, and as 
yet has not been re ported from a number of these States. 

Symptoms and lesions.—According to one investigator (Curtice), 
the symptoms of this disease may be only those of general debility— 
a pale mucous lining of the eyelids and mouth, emaciation, dry wool, 
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etc. In severe cases diarrhea and emaciation may be excessive. In 
some places sheep raising has been abandoned on account of the dam- 
age done by this worm. It is evident that the injury due to numer- 
ous intestinal nodules, which prevent large areas of the intestine from 
functioning properly in the work of secretion and absor ption, which 
act as persistent irritants to the sensitive nervous system of the 
digestive tract, and which serve to supply poisonous material from 
worms, bacteria, and dead tissue to the adjacent absorbing tissues of 
the intestines, can not fail to have a bad effect on the host animal. 
The resultant loss occurs in terms of meat, wool, decreased growth, 
and poorer quality of animals and from the fact that nodular 
intestines, or so-called “ knotty guts,” are unfit for sausage casings. 

The post-mortem lesions are easily seen, the principal ones being 
the nodules, which may be larger than a good-sized pea, on the w alls 
of the large and small intestines, or in the mesenteric lymph glands, 
the omentum, or the liver. The nodules may be small, elevated ob- 


FiGuRre 27.—Sheep intestines showing lesions of nodular worm disease 


jects, or may be larger and contain cheesy or limy matter, white, 
greenish, or yellow ish in color. These nodules are sometimes mis- 
taken for lesions of tuberculosis, a rare disease in American sheep. 
Treatment.—As yet we have no satisfactory treatment for this 
disease. The larval worms in the nodules are beyond the reach of 
any remedies. There is some difficulty in getting a suitable drug 
past. the four stomachs and into the large intestine in sufficient 
strength to remove these worms. Experiments in the Bureau of 
Animal Industry have indicated that carbon tetrachloride in doses 
of 5 cubic centimeters (1.3 drams) for adult animals, given in a 
ticanihe with an equal bulk of dry Epsom salt, repeated at intervals 
of four weeks, will in two or three months sometimes remove all 
the nodular worms present in a sheep. Repeated treatments will also 
remove many of the thread-necked strongyles and related worms 
and some whipworms. It is advisable to produce prompt purgation 
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in using carbon tetrachloride. The treatment should be administered 
by a competent veterinarian. Ten days or two weeks before sheep are 
to be dosed with carbon tetrachloride they should be placed on a 
ration high in available calcium in order to avoid intoxications which 
sometimes follow where there is not a sufficient reserve of ionized 
calcium in the system. Such a ration may include steamed bone 
meal, ground limestone, alfalfa meal, and alfalfa or clover hay. 
Abrupt changes of feed should be avoided prior to the administration 
of carbon tetrachloride; treatment within a few weeks after a change 
of feed may cause injury or death. 

Tetrachlorethylene may be substituted for carbon tetrachloride 
and given in the same manner. 

Prevention.—Pasture rotation, as in the case of the stomach worm, 
is a valuable control measure. Dalrymple found that he could prac- 
tically prevent the nodular worm 
infection of lambs by raising them 
in bare lots, where there would be 
no temptation to graze and where 
surroundings would be unfavor- 
able for the development of the 
parasite. The ewes were let into 
these lots whenever necessary to 
nurse the lambs. The lambs were 
given other feed from raised racks 
and watered from raised troughs. 

The racks and troughs were pro- 

tec _ from fecal contamination 

and the floor of the yard cleaned 

frequently to keep it free from lit- 

ter and manure, thereby prevent- jrguen 28—Sheep hookworm (Bunosto- 

ing the development of the eggs in —- mum trigonocephalum). Female at left ; 
male at right. Magnified five times. 

the manure in the yards. As in (From Ransom) ; 

most parasitic diseases, the young 

animals suffer more than older ones, and measures must be directed 

especially to the protection of the lambs. If persisted in, these meas- 

ures and pasture rotation should keep the infestation down to a point 

where it does little damage. 


THE SHEEP HOOKWORM 


Location.—Hookworms of sheep (Bunostomum trigonocephalum. 
Synonym, Monodontus trigonocephalus) are found in the small 
intestine. 

Appearance.—The female hookworm attains a length of 2.6 cm. 
(about 1 inch), the male attaining a maximum length of 1.7 centi- 
meters. (Fig. 28.) The worms are about one-half to three-fourths 
as thick as an ordinary pin. At the head end is a mouth capsule 
armed with teeth. The tail of the male is expanded and flattened. 

Life history.—The life history of the sheep hookworm has recently 
been investigated to some extent. It is about as follows: The eggs 
produced by the female worm in the intestine * the sheep pass out 
in the manure and hatch on the pasture. Under favorable conditions 
of temperature and moisture the young worms develop through two 
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molts to a resistant form capable of infecting sheep. The infective 
larvae are swallowed by sheep in grazing. When they reach the 
intestine they develop into adult worms and the two sexes mate. 

Distribution.—This parasite me common in sheep in the Southern 
States and has been found as far north as New York. Additional 
studies in various localities would doubtless show a wider distribu- 
tion. It is apparently fairly common in Europe. 

Symptoms and lesions.—The symptoms resulting from infestation 
with the sheep hookworm have not received muc h attention, but its 
habits are similar to those of the hookworm in man and in the dog, 
and these are known to cause very serious damage, so that there can 
be little question of the damage that hookworm may do in sheep. 
The worms are bloodsuckers, with the habit of attaching for some 
time at one place and then moving to another, leaving the first pune- 
ture still bleeding. This bleeding ] persists for some time, as the result 
of a secretion from the mouth parts of the worm which has the 
power to dissolve the blood corpuscles and prevent clotting. 

With hookworms in general it is not uncommon to see 10 or 12 
hemorrhages associated with a single worm. This loss of blood 
results in its impoverishment, as well as in a net loss in amount of 
blood present. This in turn causes a seepage of the thinned blood 
out of the blood vessels and into the tissues, causing watery swellings, 
or edema, of the pendant portions of the body, as weli as an asso- 
ciated condition or dropsy, within the body. With the impoverish- 
ment of the blood the nutrition of the animal is impaired—a very 
serious matter with young animals. We may safely infer that there 
is serious damage to the sheep’s nervous system, preventing its 
smooth functioning and making for poor animals and poor offspring. 

The things that may be looked for in connection with hookworm 
disease are ‘paleness of the mucous lining of the eyelids and mouth, 
pale skin, dry wool, watery swellings under the jaw and along the 
abdomen, and a general condition of unthriftiness. The condition is 
very similar to that found in stomach-worm disease, as the two 
worms affect the host animal in substantially the same way. As it is 
usually complicated with stomach-worm disease, hookworm infesta- 
tion is not apt to be recognized as a distinct disease. The only way 
to make a satisfactory diagnosis between the two conditions is by a 
post-mortem examination of the fourth stomach and the small intes- 
tine in order to ascertain which of the worms is present. In some 
cases both species of worms wiil be found and the results may be 
attributed to the mixed infestation. The lesions caused by the hook- 
worm are red spots, or small hemorrhages, in the small intestine, 
while similar spots in the fourth stomach are caused by stomach 
worms. 

Treatment.—The bluestone and tobacco or bluestone and nicotine 
sulphate solution recommended for tapeworms (p. 17) has also been 
recommended for hookworms and is quite effective for the removal 
of these worms. 

Carbon tetrachloride in doses of 5 ¢. c. in capsule with an equal 
bulk of dry Epsom salt has been found to be very effective for the 
removal of hookworms from infested sheep. See treatment under 
“The nodular worm,” page 36. Tetrachlorethylene may also be used 
in the same dosage and same manner as carbon tetrachloride. 
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Prevention.—Pasture-rotation methods, as outlined under the sub- 
ject of stomach worms, will be of great value in controlling sheep 
hookworms. Proper disposal of the manure, which carries the eggs 
of the worm, is ses important. In view of the fact that this worm 
possibly enters the sheep through the skin of the legs as well as 
through the mouth while the animal is grazing, boggy land and 
loose, wet, sandy soil may be looked on with suspicion as apt to convey 
the infection by bringing the larvae in contact with the skin in mud 
or wet sand. 

THE THREAD-NECKED STRONGYLES 


Location.—The thread-necked strongyles (Nematodirus filicollis, 
N. spathiger, etc.) are found in the small intestine. 
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Ficurr 29.—Thread-necked strongyle Ficurn 30.— Thread-necked  strongyle 
(Nematodirus spathiger). Male, (Nematodirus spathiger). Female, mag- 
greatly magnified. (From Ransom) nified 15 times. (From Ransom) 


Appearance.—These are reddish worms, the anterior portion more 
slender than the posterior. The head and the neck end are trans- 
versely striated. In NV. spathiger the male worm attains a length of 
15 cm. (% inch). The female attains a length of 2.3 cm. (about 
1 inch). 

Life history —The eggs produced by the female worm pass out in 
feces and an embryo develops in them. This worm molts twice in 
the shell, the skin that separates at the second molt, however, remain- 
ing on the larva. The larva hatches under the influence of alternate 
moistening and drying or of temperatures of 24° to 32° C. (75° to 
90° F.). Like the stomach worm, the ensheathed larva then ascends 
blades of grass under favorable conditions of temperature and 
moisture, and is taken in by sheep as they feed. These larvae are 
very resistant to cold and drying, and have also been found to live 
in water for over 11 months. In the intestine of the sheep the larvae 
develop to adult worms. 
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Distribution.—At least one species of these worms (J. spathiger) 
appears to be quite common in sheep in the United States. 
Symptoms and lesions.—When present in small numbers it is un- 
likely that these worms do much damage, but sheep aa ae with 
large numbers have been found to be unthrifty. So far the only 
symptoms that may be attributed to them are those commonly 
associated with gastrointestinal parasitism in general—those of mi: ul- 
nutrition. No definite lesions have 
yet been described for this worm. 

Treatment. — Carbon _ tetrachlo- 
ride is effective in removing the 
thread-necked strongyles when used 
in repeated doses duri ing a consider- 
able period of time. Treatment 
may be given every three or four 
weeks with safety, if the feeding 
precautions outlined under “The 
nodular worm,” page 37, are ob- 
served. For adult animals the = ug 
should be given in doses of 5 ¢. ¢. in 
capsule with an equal bulk of ae 
Epsom salt. Tetrachlorethylene 
may be substituted for carbon tetra- 
chloride. 

Prevention.—The same measures 
that are of value against stomach 
worms probably will be of value 
against the thread-necked worms. 


THE WHIPWORM 


Location.—The whipworm (7'7- 
churis ovis) occurs in the large 
intestine, usually in the cecum, but 
rarely elsewhere in the digestive 
tract. 

Appearance.—The body of this 
worm is thick posteriorly and very 
slender anteriorly, the anterior por- 
tion of the body being two or three 
times as long as the posterior por- 
tion, from which fact it receives the 
name of whipworm. The thick por- 

Ficure 31.—Whipworms (Trichuris tion is comparable to a whip handle 
ovis). Female at left; male at right. : : Ee 
Magnified five times. (From Curtice) aNd the thin portion to a whiplash. 

(Fig. 31.) The male is 5 to 8 cm. 

(2 inches to over 3 inches) long, with the anterior portion of the 
body three times as long as the posterior portion. The male spicule 
is 5 to 6 mm. long and has a long sheath covered with spines and 
terminating in a ‘bulbous enlargement. The female is 5 to 7 cm. 
long, with the anterior portion of the body twice as long as the 
posterior portion. The eggs of the whipworms are char acteristic: ally 
lemon-shaped. 








re 
ut 
ve 








PARASITES AND PARASITIC DISEASES OF SHEEP 41 


Life history—So far as is known this worm has a simple life 
history. The eggs produced by the adult worm pass out in the feces 
and an embryo develops in each egg under suitable conditions of 
temperature and moisture. When these eggs are swallowed by sheep 
the embryos develop to adult worms. 

Distribution—These worms are very common in sheep in the 
United States and many other countries. 

Symptoms and lesions.—It has been found that whipworms in 
man set up a low-grade inflammation, with distinct discomfort and 
distress. In animals, inflamed areas are quite commonly found 
where whipworms attach. The head end of the worm is usually 
found sewed into the mucosa. Recent investigations indicate that 
the larval whipworm enters the mucosa by means of a piercing lancet 
in the mouth, the lancet being lost in later stages of development. 
There is likelihood of the lining of the intestine being infected by 
bacteria through the entrance of the worm, or of the burrow becom- 
ing infected subsequently. Though there are no well-defined clinical 
symptoms for whipworm infestation in sheep, it can not be doubted 
that the worms exert an injurious effect, more pronounced when the 
worms are numerous. On post-mortem examination the thick poste- 
rior ends of the worms will be found in the lumen of the intestine, 
the anterior ends being in the mucosa. 

Treatment.—Carbon tetrachloride may be effective in removing 
whipworms when used in repeated doses. Treatment may be given 
every three or four weeks with safety if the feeding prec autions out- 
lined under “ The nodular worm,” page 37, are observed. For adult 
animals the drug should be given in doses of 5 ¢. ¢. in capsule with 
an equal bulk of dry Epsom salt. Tetrachlorethylene may be sub- 
stituted for carbon tetrachloride. 

Prevention.—Prevention of whipworm in sheep is a matter of 
sanitation and pasture rotation. The same measures that are useful 
in controlling stomach worm will be of value in controlling whip- 
worm. 

THE THREAD LUNGWORM 


Location.—The thread lungworm (Dictyocaulus filaria. Synonym, 
Strongylus filaria) i» found in the air passages, bronchi, and bron- 
chioles of the lungs. 

Appearance.—These are rather long worms, easily observed. They 
are white and the intestine shows a dark hair line throughout the 
length of the worm. (Fig. 32.) The male is 3 to 8 centimeters (from 
more than 1 inch to more than 3 inches) long. The female is 5 to 10 
centimeters (2 to 4 inches) long, with a straight, conical tail. The 
eggs contain an embryo when they leave the body of the mother 
worm. 

Life history.—The eggs deposited by the female hatch in the lung 
of the host animal, probably in the course of 24 hours, and larvae are 
expelled in coughing, or swallowed and passed in the feces. The 
newly hatched larva has a rounded head and a rather blunt tail. It 
molts twice in the course of the next few days, the time varying with 
temperature and moisture, and, under ordinary circumstances, is 
infective within 10 days. This larva then climbs up grass blades, 
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Figure 32.—Thread lungworms 
tyocaulus filaria). 
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at left. Magnified 
(From Curtice) 


( Dic- 


Male at right; 


three 


when they are wet and the weather 
is warm, as do the larvae of the 
stomach worm and thread-necked 
worm, and here it is taken in by 
grazing sheep and makes its way to 
the lungs. In the course of a month 
the sheep begins to show symptoms 
of lungworm, and in about five 
weeks embryos appear in the ma- 
nure. 

Distribution.—These worms are 
widely distributed over the world 
and are comparatively common in 
the United States, especially in the 
South and where there is plenty of 
moisture and warmth. 

Symptoms and _lesions.— The 
worms and their eggs and larvae set 
up an irritation of the lung tissue 
at the point where they are located, 
causing inflammation and a ca- 
tarrhal condition, the latter mani- 
fested in the production of a frothy 
mucus, sometimes containing traces 
of blood. Bacterial infection of the 
weakened lung tissue may follow, 
and the lungs may show pus and 
consolidated areas. Usually the 
latter conditions are not present. 
The symptom first noted is a husky 
cough, and if the invasion is exten- 
sive this may be followed by difli- 
culty in breathing. If left alone, 
some animals are liable to die of 
weakness or suffocation. The dis- 
ease may be diagnosed from the 
clinical symptoms by an_ experi- 
enced veterinarian or stockman who 
is familiar with it; the diagnosis 
may be confirmed by a microscop- 
ical examination of the feces or of 
the saliva from the back of the 
tongue, though occasionally one 
may not find larvae, especially in 
recent infections. On post mortem 
the lungs show inflamed patches, 
and the worms can be found in 
the air passages. There is usually 
a diarrhea. 

Treatment.—Most of the treat- 
ments by intratracheal injections 
that have been used for lungworm 
disease of cattle are not very sat- 








he 
‘j- 
10 


sis 


of 
he 
ne 
in 
m 
PS 
in 


ly 


ns 


PARASITES AND PARASITIC DISEASES OF SHEEP 43 


isfactory and are rather dangerous to sheep. A treatment which 
has been used on a large number of animals with reports of satis- 
factory results consists in injecting chloroform in 3 c. c. doses (about 
three-fourths of a teaspoonful) into the nostrils of the sheep by 
means of a medicine dropper, the head of the sheep being tilted 
back. The nostrils of the sheep are then held with the fingers until 
the animal is somewhat groggy. This treatment may be repeated 
at intervals of three to five days, if necessary, for a total of not 
more than three doses. It is recommended that a dose of Epsom or 
Glauber salt be given two hours after the treatment. 

Nursing treatment 
appears to be the 
safest and most satis- 
factory treatment in 
most cases. Sheep 
should be taken off 
wet pasture and 
placed on high, dry 
pasture or put up and 
fed dry feed. <A safe 
supply of drinking 
water and plenty of 
good feed are of value 
in tiding the sheep 
over the critical stages 
of the disease and al- 
lowing the worms to 
die out. 

Prevention. — The 
same general rules 
that apply in the case 
of the stomach worm 
apply here. Sanita- 
tion and pasture rota- 
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tion. isolation of in- Ficurp 33.—Hair lungworm (Muellerius capillaris). Tail 
q : of male, viewed from side. Greatly magnified (From 
fested animals, and Cameron) 

special precautions in 
regard to the pasturing and watering of lambs and young animals 
are all measures of value. 


THE HAIR LUNGWORM 


Location.—These worms (Mvuellerius capillaris) occur in the small 
bronchioles and in the lung tissue. 

Appearance.—Hair lungworms (figs. 33 and 34) are much smaller 
than the thread lungworms. The male is about 12 mm. (one-half 
inch) long and the female about 19 mm. (three-fourths of an inch) 
long. 

Life history.—The life history of the hair lungworm is indirect; 
that is, an intermediate host is required in its life cycle. The embryo 
or larva passes out of the body with the manure and enters a land 
snail in which the parasite reaches the infective stage. Many kinds 
of land snails serve as intermediate hosts. 
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Distribution.—The parasite is widely distributed and has been 
found to be fairly common in the United States. It is perhaps less 
common than the previous species or possibly is found less often 
because it is smaller. 

Symptoms and lesions.—These worms occasion various forms 
of verminous pneumonia. The adult worms cause a lobular pneu- 
monia; the eggs and larvae cause a diffuse pneumonia, or when aie 

gated in the oe areas May cause a pneu- 
monia with areas resembling pabesche These 
areas show as pentale yellow “tumors, which may 
attain a diameter r anging from a few millimeters 
to 2 centimeters (four- fifths of an inc h). Careful 
post-mortem examination of these pneumonic 
areas will disclose the reddish worms, and the eggs 
and larvae may be found by microscopic examina- 
tion of such tissue. The weakened tissues afford 
lodging for disease-producing bacteria, sometimes 
leading to pus formation, in which case the evil 
effects are considerably increased. Sheep will 
survive an infection with worms which prevents 
only a small amount of lung tissue from function- 
ing, but heavy infections reduce the amount of 
living tissue available for breathing to an extent 
that often proves fatal, and bacterial complica- 
tions add to this and to the toxic material which 
is absorbed to the injury of the animal. 
Treatment.—We have little evidence in regard 
to a satisfactory treatment for this worm, but the 
nursing treatment given for the preceding species 
would ‘probably be the best procedure, 
Prevention.—In view of the fact that land 
snails are a necessary link in the life history of 
this worm, the obvious method of preventing in- 
festation of animals with this lungworm is to 
; . keep sheep away from places where the snails are 
FIGURE 34 ig, found. Snails and slugs require moisture and 
capillaris). Tail of occur in low, damp, moist spots in the pasture. 
male, viewed from ,,, 
side. Magnified about Therefore, in areas where this trouble appears, 
20 dimes. (From animals should be pastured on high, dry ground 
wherever practicable. The use of mixtures of 
bonemeal, lime, and salt may serve, by preventing mineral deficiencies, 
to keep sheep from eating snails to supply missing minerals. 


OTHER INTERNAL PARASITES 


Various kinds of roundworms other than those that have been 
mentioned infest sheep, and some of them at times are very injurious. 
The methods of prevention recommended for stomach worms, hook- 
worms, and others in this bulletin will help to protect sheep also from 
these other roundworms. There are also certain species of flukes, 
tapeworms, Protozoa, and arthropods, other than those discussed 
here, which are omitted because they are relatively less important, 
so far as known at present. 
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OVERSTOCKING 


The avoidance of overstocking appears to be a matter of major 
importance in the prevention of parasitism. The more sheep there 
are On a given area, the more manure and the more worm.eggs and 
larvae there will be on any given area of the pasture or field and 
the greater will be the chances that the sheep will swallow the 
infective eggs or larvae in feeding. Where livestock are concen- 
trated on a small area the odds favor the worms and the infestations 
in the animals tend to build up to a dangerous point. Where live- 
stock range over a relatively large area the odds are against the 
worms and the infestations tend to decrease or die out. 

The Department of Agriculture has issued Miscellaneous Pub- 
lication 25, entitled “A Calendar of Livestock Parasites,” which gives 
directions for the control of parasites applicable to each month in 
the year. Every sheepman should have a copy of this calendar and 
consult it each month. ‘Timely control measures prevent losses and 
save time, money, and labor. 
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— PROBABLY SUFFER from parasites mor 
WJ than do any other livestock. 

Most of the loss in sheep, mutton, and wool is 
caused by animal parasites, since sheep suffer com- 
paratively little from bacterial diseases. 


Lambs and young animals are most susceptible t 


parasites and suffer most from them. 

It is the sheepman’s business to prevent disease. 

When disease is present it is advisable to call in a 
competent veterinarian 

Pasture rotation, use of forage crops, feeding from 
racks or bare floors, draining or filling swamps, and 
restraint of wandering dogs are measures of valu 
in parasitic control, Permanent pasiures perpetuat 
parasites! 

Parasite eggs pass in the manure. usually. The 
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disposal of the manure determines the fate of thes¢ 
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arasitized animals usually do not have fever, 
bul they are unthrifty. This unthriftiness may hav 
a fatal termination. 

Act promptly to ascertain the trouble when sheep 
become unthrifty. A post-mortem cxamination ot 
one of the sick animals may disclose the trouble and 
save the others. 

This bulletin is a revision of and supersedes Farm- 
ers’ Bulletin 1150, Parasites and Parasitic Diseases 
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ladderworms 19 | The hair lungworm if 
he thin-necked bladderworn 19 Other internal parasites 47 
Sheep measles........-.-.- . 21 Overstocki Rigen eo 3 ees 46 


SUSCEPTIBILITY OF SHEEP TO PARASITIC DISEASES 


HEEP are very liable to attack by parasites, probably suffering 

more severely from this cause than any other kind of livestoc k. 
The importance of parasites and parasitic diseases of sheep is the 
more evident. because of the fact that sheep are but little subject to 
serious bacterial plagues or virus diseases. In this country sheep 
rarely have tuberculosis, which is one of the serious conditions in 
cattle and swine, and among sheep there is nothing comparable to the 
devastating outbreaks of hog cholera among swine. Occasionally a 
virulent strain of the bacillus producing lip- and- leg ulcer will spread 
under favorable conditions and necessitate the treatment of entire 
flocks, or individual sheep will die of pneumonia or other bacterial 
diseases, but the steady loss of sheep, mutton, and wool from disease 
in this country is due mostly to parasites. 

The damage from parasites is greatest as a rule among lambs and 
young animals, and it seems to be fairly well established that in gen- 
eral young animals are more easily infected by parasites than older 
ones, although very old sheep sometimes appear to acquire an in- 
creased suse eptibility to infection. Hence it is important in undertak- 
ing to prevent infestation with parasites to pay especdal attention to 
the care and handling of lambs and yearlings. 


‘Dr, Hall resigned in March 1936 and Dr. Wright in April 1936, 
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IMPORTANT PREVENTIVE MEASURES 


The use of measures intended to prevent sheep from becoming in- 
fested with parasites is especially the function of the sheepman. 
When sheep become diseased, the niceties of diagnosis and the ad- 
ministration of drugs are well within the province of the veteri- 
narian, Errors in dia gnosis by unskilled persons waste valuable time 
and lead to useless or injurious measures. Drugs intended to kill 
parasites are from the nature of things usually very potent, and are 
commonly poisonous substances capable of doing much damage in 
the hands of unskilled or careless persons; therefore, it is usually 
advisable to secure the services of a competent veterinarian whenever 
there is an outbreak of disease and a good veterinarian is available. 
In places where no qualified veterinarians are available, the farmer 
or stockman must use his own judgment in determining whether he 
‘an recognize the trouble and administer the remedy. 

One of the most important preventive measures in keeping flocks 
free from parasites is based on the fact that many of the sheep 
parasites live in the digestive tract of the sheep or in the organs 
in communication with the digestive tract, so that the eggs or young 
worms pass out in the manure and thus infect the pastures. The 
fact that sheep manure carries worm infestation is the basis of such 
preventive measures as pasture rotation, rotation of different kinds 
of stock on the same pasture, feeding from racks or board floors, 
use of bare lots for nursing lambs, ete. 

Another important preventive measure is based on the fact that 
sheep are the intermediate hosts of some tapeworms of dogs. The 
bladderworms found in the muscles and in or on the viscera of sheep 
are the immature stages of tapeworms of dogs. Dogs become in- 
fested with the adults of these tapeworms by feeding on uncooked 
sheep meat or viscera. The tapeworm eggs, when ingested by sheep, 
develop into bladderworms. For this reason sheep dogs and other 
dogs on the farm should be kept free from worms and related para 
sites. Stray dogs should not be permitted to wander over pastures 
and fields. Another preventive measure is based on the fact that dis- 
eases like scab are transmitted by contact with infested animals and 
places, and clean flocks must be protected from unsafe contacts. 

In a general way, the presence of parasites may be suspected as 
the cause of disease where there is little or no fever, the animals 
losing condition and becoming thin and commonly having a diarrhea 
or being constipated. Other features may be associated with certain 
parasites. Blood-sucking parasites produce anemia, the blood be- 
coming thin and pale as a result of having too few red blood cor- 
puse les for the amount of serum present. ‘Often there is associated 
with this an edema, in which fluid accumulates in the pendant or 
lower portions of the body; this is especially noticeable in stomach- 
worm infestation in sheep, the fluid accumul: ating under the lower 
jaw and giving rise to the so-called bottle jaw. 

In this conneetion, the advisability of Reding out promptly the 

cause of the trouble when sheep become diseased should be empha- 
sized. Curtice has stated the case as follows: 

The sheep owner who discovers weakness among his lambs should not wait 
until one of them dies before he endeavors to make a diagnosis, but should 
undertake to diagnose the disease in the earlier stages by sacrificing one or 
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iore of the worst affected, and thus gain time in treating and preventing 


} e extension of the disease. By waiting for the disease to develop, he allows 
{ the lambs to grow poorer and weaker, and when action is finally undertaken 


is upon patients which are, in many cases, already too weak to stand vigorous 
eatment and which in no way profit by preventive measures as they should 


EXTERNAL PARASITES 


External parasites are those which live on the exterior of another 

imal called the host animal, that is, on the skin or in the layers 
of the skin or in the hair follicles. Internal parasites are those which 
live in the body tissues or cavities of the animal that serves as a host. 

The external parasites of sheep are all 
uthropods, or animals having 6 or more 
legs, some of them being insects, which 
ave 6 legs in the adult stage; others, such 
= mites and ticks, being more closely re- 
lated to the spiders and possessing 8 legs 

the adult stage. Some of these para- 
-ites spend their lives on the sheep; this 
= true of the scab mites and the lice. 
These are the important forms. Others, 
such as various kinds of biting flies, attack 
sheep occasionally but spend much of their 
lives off the sheep. 


ee 


LICE? 





Location.—Lice (L ‘nognathus ovillus, EB; 
pe dalis. - ric hode ctes OvIS | 7. sphae ro- 
ophaies |) live on the skin of sheep, crawl- 
ing about on the wool or hair and clinging 
to the wool fibers or hairs in feeding. The 
sucking body louse (Z. ovi//us) is commonly 
found in colonies on various parts of the 
body, including the face. The foot louse 
(L. pedalis) is usually found on the lower 
FIGURE 1.—Nucking body 
portions of the legs, “below the true wool idan. CLinsnathua Sulina. 
and in the short, coarse hair. The biting Female, orig ew ouenly 
louse (7’. ovis) occurs on various parts of 
the body. 
Appearance.—The sucking body louse has a head somewhat longer 
than the thorax. (Fig. 1.) The abdominal segments bear two rows 
long hairs. The male is 2.1 millimeters (about one-twelfth of . 
an inch) long and the female is 2.8 mm. (about one-tenth of an 
inch) long. There is an inconspicuous eye on each side of the head. 
The wool in the region attacked by this louse is usually discolored 
and contains numerous brown particles, the fecal deposits of the lice. 
The foot louse has a short head, as wide as it is long, which merges 
into the thorax, with reddish oblique bands on each side. (Fig. 2.) 
No eyes are present. The abdominal segments bear two rows of 
hairs, of which those at the lateral margin are longer than the others. 
The female is 2.2 mm. (about one-twelfth of an inch) long and 1 mm. 
(one twenty-fifth of an inch) wide; the male is broader and flatter. 
This is a sucking louse like the preceding species. 
*For additional information see Leaflet 15, Sheep and Goat Lice, issued by the U. 3. 
Department of Agriculture, 
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The biting louse has a head that is wider than lone, with a broad. 
round anterior end. (Fig. 3.) The abdominal segments show a 


median dark line and have only a single row of hairs. The male is 
1.4 mm. (about one-twentieth of an inch) lone and the female is 


1.6 mm. lone. 

Life history.—The eggs of the various species of sheep lice are 
attached to the hair or wool in the sites customarily infested by the 
adult lice. The eggs of the sucking lice 
are said to hatch in 10 to 18 days; 
those of the biting lice in 5 to 8 days 
ordinarily, or 10 days in cold weather, 
Available evidence indicates that the 
young lice become mature and begin 
laying eggs about two weeks after 
hatching. The sucking lice, as the 
name implies, are bloodsuckers. The 
biting lice feed on the epithelial scales 
and other material on the surface of the 
skin. Lice usually cause little trouble 
in summer, but become more numerous 
and annoying in winter 





1GuRE 2.—Sheep foot louse (Linog- 
“i pes ae Lowes Distribution. —Biting ‘lice are rather 


and egg, enlarged. (From Os- egmmon in the United States. The 


born) ; > — 
sucking body louse is fairly common 


on sheep in the Southwest. The foot louse has been found on sheep 
in various parts of the country. 

Symptoms and lesions.—Lice, whether biting lice or suc ‘king lice, 
cause itching and irritation. This of itself interferes with nutrition, 
and affected animals fail to fatten or keep in condi- 
tion as they should. Moreover, the itching leads to 
scratching, with a resultant loss of wool, and this 
scratching adds more time lost from feeding to that 
lost from discomfort. Scratching may also cause cuts 
and bruises. The loss of nervous energy and the in- 
terference with feeding and nutrition tend to stunt 
the growth of young animals, interfere with the fat- 
tening of the entire flock, and predispose to other 
(liseases by lowering the vitality. Actual lesions in 
the form of sores are caused where numerous biting 
lice cluster. Where sucking lice are numerous they 
abstract blood and lymph in considerable quantities. 





Finally, the excreta of the lice soil the wool, some- ve p aon 

times to a considerable extent; this is particularly (Trichode Ne 

true of the sucking body louse. female, 
Lice are readily found by examining infested ani- larged. | (Ai 


mals carefully, preferably in direct sunlight. 

Treatment.—Where sheep are infested with biting lice only, sodium 
fluoride may be applied in the form of a powder to get rid of them, 
a single application sufficing for this purpose. The powder is rubbed 
into the skin at a number of places or may be applied with a dust 
gun. It is of no value against sucking lice. Sodium fluoride should 
not be applied to mucous membranes, such as those of the mouth and 
anus. 
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For sucking lice it is necessary to use a contact poison, and these 
poisons are also satisfactory for biting lice. In cold weather, when 
dipping is inadvisable, insect powders, composed largely of pyreth- 
rum and naphthalene, may be used as a control measure and will 
serve to control the lice, but are not satisfactory in eradicating them. 

For dipping, the substances which have been found effective in 
field tests are coal-tar creosote, cresol, arsenical dip, and 0.07 per cent 
nicotine solution. In order to eradicate lice successfully it is usuallv 
necessary to dip at least twice, with an interval of 14 to 16 days 
between dippings, in order to kill the lice that hatch out after dip- 
ping, since these dips can not be depended upon to kill all the eggs 
or “nits.” Spraying is generally unsatisfactory as a method of 
applying dips to sheep, as it is too difficult to wet the wool. 

Sheep should be handled carefully, not roughly. Dip the bucks, 
ewes, and lambs separately. The sheep should be fed and watered 
from 3 to 6 hours before dipping, 
in order that they may not be 
hungry or thirsty and yet not 
gorged with food. In hot weather 
they should be cooled off before 
dipping, and when the nights are 
cold they should be dipped in time 
to dry off before night. Ten days 
should elapse after shearing before 
dipping, in order that cuts may 
heal, especially when arsenical dips 
are used. Because of their ex- 
tremely poisonous nature it is usu- 
ally inadvisable to use arsenical 
dips in treating sheep. 

Prevention.—To prevent infes- 
tution with lice it is essential that Ficvre 4.—Sheep tick (Melophagus ovinus), 

. : Engorged female, enlarged. (From 
contact with lousy animals be pre- race 
vented and that animals free from 
lice be kept out of sheds, pens, inclosures, or pastures where lousy 
stock have been within three weeks. After the first dipping, sheep 
should be put on clean pastures or held in clean inclosures to allow 
time for any eggs to hatch and the lice to die, or else the sheds and 
lots should be thoroughly cleaned out and disinfected before being 
used. For this sort of disinfection the coal-tar dips in double the 
strength used for dipping are satisfactory. 





THE SHEEP TICK? 


Location.—The sheep tick (Jelophagus ovinus) occurs in the wool 
and on the skin. 

Appearance.—The sheep tick is not really a tick, but is a kind of 
wingless fly. (Fig. 4.) It has six legs, whereas the full-grown true 
ticks have eight legs. The mouth parts are very similar to those of 
other flies. These insects are reddish or gray-brown in color, and are 
about a quarter of an inch long on an average, and may therefore be 
easily distinguished from the lice. They are distinctly divided inte 


+ — ~ — —_—---— - —— ES 





1 For additional information see Farmers’ Bulletin 798, The Sheep Tick. 
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head, thorax, and abdomen, which distinguishes them from the true 
ticks, which are occasionally found on sheep, as these true ticks have 
the thorax and abdomen fused, with the head not conspicuous ly 
distinct. 

Life history.—The egg of the sheep tick is not laid as such, but is 
retained in the body of the female until it develops into a larva or 
pupa, which occurs in about seven days. The pupa is then deposited 
by the tick and is attached to the wool of the sheep by a gluelike 
substance. When deposited it is covered with a soft, white mem- 
brane, which becomes brown and hard in about 12 hours. The pupae 
of the sheep tick are commonly called eggs. The young ticks emerge 
from the pupal stage in 19 to 24 days, the shorter time being in 
warm weather and the longer in cold weather. The tick is almost 
full grown when it leaves the pupal case and it becomes mature in 

3 to 4 days. After copulation the 
fomale may deposit its first pupa in 
8 to 10 days. 

Distribution. — Sheep ticks are 
widely distributed over the world 
and are common in the United States 
on both farms and ranges. Where 
dipping of range sheep for scab has 
been practiced it has kept down the 
sheep tick, but where it has ceased 
sheep ticks have become very preva- 
lent. They are most common on 
coarse-wool and medium-wool sheep, 
and prefer the neck, breast, shoul- 
ders, belly, and thighs. 

Symptoms and lesions.—The dam- 
age done by the sheep tick is of two 
kinds. The tick is a bloodsucker, 
causing great irritation, loss of 
blood, interference with feeding, 
Ficurp 3.—Sheep-scab mite (Psoroptes and consequently poor nutrition and 

communis ovis). Female. Dorsal reduced, vitality. It lives in the 

a. Sal Wool and lowers the value of the 

wool by soiling it with the excreta 
and with the pupal cases. This loss is in addition to the wool de- 
terioration which results from the injury to the sheep itself. The 
ticks may easily be found on parting the wool. Their presence may 
be suspected when sheep bite, scratch, or rub, and show a ragged fleece 
as a result. 

Treatment.—The treatment for ticks is dipping the sheep. The 
coal-tar creosote, cresol, and nicotine dips are all satisfactory. Dip 
the sheep twice, with a 24- to 28-day interval between dippings. 
aces which have been occupied by ticky sheep 
should be regarded as dangerous for a period of two months, as 
the pupae may retain their vitality under certain conditions for 
almost this length of time. Usually pupae remain in the wool, but 
wool containing pupae may be rubbed off or pulled off, and young 
ticks hatching from such pupae may afterwards get on the sheep. 
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Inclosures which are to be used for clean sheep within this period 
should be thoroughly cleaned and the litter and manure disposed of 
in such a way that sheep can not come into contact with them until 
after the 60-day period. A strong solution of coal-tar dip should 
ilso be used, but this can not be depended on to kill the pupae, though 
it is useful in killing the ticks that might escape a cleaning process. 
To disinfect stone or wire-fence corrals, brush or straw may be scat 
tered over the surface of the ground and burned. Clean sheep must 
be kept away from contact with ticky sheep, and care must be taken 
to see that goats or other animals do not convey ticks to the sheep. 
Even persons may occasionally carry ticks for a short time on their 
clothing, and this must be ke ‘pt in mind at shearing time and when- 
ever there is danger of infection from persons who travel from one 
flock of sheep co another. 


SHEEP-SCAB MITE? 
COMMON SCAB 


Location.—On the skin. 

Appearance.— These parasites (Psoropte 8 communis ovis) are ve ae 
small animals, called scab mites. (Fig. 5.) The male is only 0.5 
im. (one-fiftieth of an inch) long and the female 0.625 mm. rae 
fortieth of an inch), but they may be seen with the naked eye as 
small white objects, especially when placed on a dark background. 
It is easier to see them when they are warmed, by sunlight or other- 
wise, on such a bac kground, as they may then be in motion. The 
full-grown mites have 4 pairs of legs and these legs have long hairs. 
In the female there are so-called suckers on jointed stalks on the tips 
of the first, second, and fourth pairs of legs, and in the male on the 
first, second, and third, the fourth pair in the male having a sucker 
which is not on a jointed stalk. 

Life history—The female mite us sually deposits at least 15 eggs 
during her life, and may deposit 24. In 3 or 4 days these hatch, the 
young mites beginning life with only 6 legs. In 7 or 8 days these 
have become 8-legged mites, which mate and begin depositing eggs 
in the course of the next 3 or 4 days. One investigator (Ge tlach) 
has estimated that in 90 days this rate of reproduction under favor- 
able circumstances, beginning with a single impregnated female, 
would produce one and one-half million mites. 

Distribution—Scab was formerly widely distributed over the 
United States, being the greatest pest that sheepmen had to contend 
with. Quarantine and eradicative dippings have nearly cleaned it 
out of the greater part of this country, so that at present it is largely 
a matter of cleaning up the relatively small amount still scattered 
about, an exceedingly difficult task, however, because of the scat- 
tered infection, The cooperation of individual owners in promptly 
reporting to local livestock sanitary authorities cases of seab or cases 
suggestive of scab is highly important in scab eradication. 

Symptoms pir lesions.—The scab mite pricks the skin and sucks 
the blood serum. The puncture becomes inflamed, forming a small 
red spot with a slight exudation of serum. This serum forms the 


Por additional information see Farmers’ Bulletin 713, Sheep Scab. 
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scab, from which the disease takes its name. (Fig. 6.) The watery 
part of the serum dries out, leaving a small crust over the site of 
each bite, the aggregate of these bites leading to the formation of 
rather large crusts or scabs. At the same time the bite causes itching 
and this in turn bails to scratching, rubbing, and biting, thereby 
adding to the initial inflammation and produc Ing a certain amount 
of hemorrhage as the scabs are rubbed off and sores form. ‘The 
serum and sores afford lodging and favorable conditions for bac- 
teria and become infected. The skin reacts to the continued inflam- 
mation and becomes thickened. 

The first symptom noticed as a rule is the itching, manifested by 
a disposition to rub and scratch. The wool is roughened and broken 
by the scratching, and this condition suggests the possibility of scab. 
The sheep become restless and spend considerable time biting and 
rubbing the affected spots, finally losing the wool off large areas and 





Figure 6.—Characteristic scab lesicn in early stages of the disease. (From Imes) 


Jeaving scabby sores. (ig. 7.) The time and energy spent in try- 
ing to alleviate ite ching are time and energy lost from feeding and 
growing, and this fact shows itself in the poor condition of scabby 
sheep. Ultimately many of these sheep will die unless treated, and 
they are always so weakened as readily to fall victims to other 
diseases, 

The diagnosis of this disease is best made bv a capable veterina- 
rian, as the disease is too serious to warrant taking any chance on 
its spread. Itching, loss of wool, and other conditions present in 
scab may also be shown in the presence of lice, sheep ticks, true 
ticks, bearded seeds, cactus spines, eczema, wildfire, summer sores, 
rain rot, shear cuts, sunburn, and inflammation of the sebaceous 
glands: the effects of alkali dust may at times be mistaken for scab. 

Treatment.—The only satisfactory treatment for scab is dipping. 
Hand dressing will not suffice and permits the spread of the disease 
while seeming to cure obviously affected areas, Animals must be 
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PARASITES 





AND PARASITIC DISEASES 





OF SHEEP 
dipped in a warm dip twice, with an interval of 10 to 14 days, pref- 
erably 10, between the dippings. Ewes, bucks, and lambs should be 
dipped separately. Sheep must be held in the dip not less than two 
minutes; animals severely affected, especially if fine-wool sheep, should 
be held three to five minutes the first time, unless the crusts and 
scabs are first broken up and soaked with dip. The lime-sulphur dip 
and the nicotine dip are recognized in official dipping for scabies. 
Prevention.—Open pasture that has been used by scabby sheep is 
regarded as dangerous for a month, and buildings are regarded as 
dangerous for the same length of time. Keep clean sheep away from 
old bedding grounds and other infected areas for 30 days after in- 
fected sheep have been removed from them. Small enclosures which 





FIGURE 7,—Scabby buck with entire hindquarters and flank affected. (From Imes.) 
(The discolored area is due to dip stain from hand dressing) 


have been occupied by scabby sheep should be cleaned and disinfected. 
All litter and manure should be removed and exposed surfaces 
sprayed with a coal-tar-creosote dip. Protection from reinfection is 
afforded for 60 days by lime-sulphur dips provided the dip is not 
washed out by rain or otherwise. Stray sheep should be looked on 
with suspicion, and goats may carry scab mites for long periods. 
Care must be used in purchasing sheep from areas where there has 
been any scab. 
: OTHER VARIETIES OF SCAB 


Head scab and foot scab in sheep are relatively rare diseases 
caused by species of mites different from those causing common scab. 
The same methods of treatment may be used, but head scab may 
prove more difficult to cure and four or five or more dippings, sup- 












10 FARMERS’ BULLETIN 1330 


plemented by local applications of remedies, may be necessary. In 
cases of head scab the interval between dippings should be shortened | 
to a week or even to five days. 


~-— 





cow (about natural size). B, engorged larva (magnified five times). (, young tick 
(magnified five times). D, partially engorged young tick (magnified five times). Is 
fully engorged young tick (magnified five times). F, adult female (magnified five 
times). G, adult male (magnified five times). (From Imes) 


Ficure &8.—The spinose ear tick (Otobius mégnini). A, ear ticks and débris from ear of 
' 
; 
' 


OTHER EXTERNAL PARASITES 


True ticks occasionally infest sheep, but in this country it is rare 
to find ticks present on sheep and we are fortunately free from ticks 
that habitually infest sheep. Among those that do occur on our 
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heep is the spinose ear tick, (Otobius meéegnini | Ornithodorus 
éegnin’|). This is particularly prevalent in the Southwest. I 
enters the external canal of the ear and attaches there well below the 
hair line, sucking blood from the tender skin. The ticks enter the 
ear as 6-legged seed ticks, become engorged, grublike larvae, molt to 
form the 8-legged nymph, which is covered with numerous small 
=pines, and after months spent in the ear the nymphs crawl out, con- 
ceal themselves in dry protected places, transform into adult ticks, 
and mate, (Fig. 8.) The female lays eggs which give rise to the 
6-legged seed ticks and these in turn infest. new hosts. Infested 
inimals often have the ear canal plugged with wax and the excre- 
tions of the ticks. Such animals shake their heads or turn them 
from side to side. The ticks cause serious injury and occasionally 
death, especially among horses and cattle. The best treatment is to 
clean the ear canal with a wire 
loop, using care not to injure the 
animal, and inject into the canal 
a mixture of 2 parts obama 
pine tar and 1 part cottonseed oil. 

The screw worms * (Cochliomyia 
macellaria and C. americana) are 
the maggots of blowflies that are 
especially prevalent in the South- 
west and South. They are espe- 
cially apt to infest sheep recently 
sheared, getting into the fresh 
cuts, and in the same way to at- 
tack sheep and other animals that 
have been recently castrated, de- 
horned, or otherwise injured by 
having the skin broken. 

According to entomologists of 
the Federal Bureau of Entomology 
and Plant Quarantine, the screw- picuun 9A ucrew-worm oe: once 
worm flies (C. aie riCana and @. from above. Much enlarged (From 

catiaall are bluish-ereen hlow- Bishopp, Mitchell, and Parman) 
macellaria) are green v 
flies with three dark stripes along the back between the wings, and 
with a yellowish-red face. The yellowis sh eggs are laid in irregular 
masses on the edges of wounds or blood spots. The eggs hatch in 
10 to 12 hours into small maggots which promptly penetrate the 
wound, causing bleeding and pain. The maggots destroy the tis- 
sues rapidly and enlarge the wound, thus attracting more flies. 
Finally the vital organs are exposed, or the poisons “from the ex- 
tensive wounds are absorbe dl, and the animal dies. The maggots be- 
come full-grown iste two-thirds of an inch long) in 5 to 6 days, 
leave the wound or carcass, burrow into the ground, and change into 
flies 3 to 14 « days later. 

The two species of screw-worm flies can be distinguished only by a 
microscopic examination. One species is primarily a parasite of 
warm-blooded animals and is usually the first to attack. The other 








For additional information see Farmers’ Bulletin 980. The Spinose Ear Tick and 
Methods of Treating Infested Animals. 

‘For additional information write to the Bureau of Entomology and Plant Quarantine, 
LU. S. Department of Agriculture, Washington, D. C 
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species usually invades the wounds a little later, but the two may 
be present in the same wound. The maggots of certain other blow- 
flies also may be found in wounds and in the soiled wool of sheep. 
These various blowflies breed in carcasses of dead animals. The 
number of flies produced depends, largely, on the size of the carcass, 
Tt has been estimated that the carcass of a horse or cow will breed 
about a million flies. 

The best treatment for an infested wound is to pour in chloroform 
or benzol, later remove the maggots, and apply commercial pine-tar 
vil, of specific gravity 1.065, to prevent fresh attacks. Probing and 
opening the burrows are regarded as inadvisable. When the wound 
is severe it is advisable to call in a veterinarian as there is sometimes 
serious danger from hemorrhage and infection. Every year numer- 
ous animals die from screw-worm infestations, 

sv way of prevention it is essential that carcasses of animals dy- 
ing from any cause should be promptly burned or otherwise dis- 
posed of so that flies can not breed in them. If they are buried they 
should be buried in quicklime and the entire carcass should be 
least two feet under ground and the soil tightly packed. Shearing 
cuts and other injuries from accident or operations should be coated 
with pine tar to prevent flyblow. 
Klytraps are valuable as control 
Measures, 

Sheep-wool magvots belonging Lo 
a number of species (Pho, MIA PCY I, 
Lucilia sericata, and others) are 





Fievnri m Si rew worm. maeeet. side somewhat similar in habits to the 
view snilares (From sishopp, 1 . ’ 
Mitchell, and Parman) screw-worm fly. Related flies have 


become a very serious pest to sheep 
in Australia. The flies deposit their eggs or young in the wool. = 
fested sheep are sometimes treated by clipping the wool about infested 
parts and applying concentrated dip, chloroform, or mixtures “of 
turpentine and tar. It is also advised that lambing should oecur a 
early as possible and shearing’ be carried on before the warm weathe! 
sets in. to reduce the chance of infestation, The wool of sheep, 
espec ‘ially those affected with diarrhea, should be kept trimmed about 
the tail region to prevent flyblow at ba place. A practice which 
has been found of consider: al le value in Australia consists in spray- 
ing the tail region of the sheep with 0.7 per cent solution of arsenious 
oxide just before lambing time. This can be done quickly and easily 
is cheap, and affords considerable protection. The prompt desir 
tion of carcasses is as Important in the control of these maggots as it 
is in the control of the screw worm. 


INTERNAL PARASITES 


The internal parasites include tapeworms, flukes, roundworms, and 
a few other forms. such as the mageots causine erub in the head. 
the tongue worm, and the one-celled forms. or Protozoa, these last 
being microscopic in size and of comparatively little known im 
portance in the United States so far as sheep are concerned. 

The following discussion includes the more important of the nt- 
merous kinds of internal parasites that infest sheep, 
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ARTHROPODS 


The arthropods include certain forms that live during a portion 
of their life as internal parasites of sheep, though most of the arthro- 
pod parasites of sheep are external parasites. 

The arthropods are forms which possess 6 or more leglike append- 
ages, such as the insects, which, in a limited sense of the word, in- 
clude those forms with 6 legs, the spiders and spiderlike forms, 
which as adults have 8 legs, and other forms having more than 8 
lees, some of them a considerable number. 

The life history of the arthropods varies so greatly in the case of 
different forms that it is hardly possible to give a general statement 
covering it. 


GRUB IN THE HEAD 


Location.—The grubs (Qestrus ovis) occur in the nostrils and in 
such communicating cavities as the frontal sinus and the maxillary 
sinuses, cavities in the upper jawbone. 

Appearance.—The parasites pty: as maggots which at first are 
less than 2 mm. (one-twelfth of an inch) long. When fully devel- 
oped in the sheep, they are usually over 2 cm. 
(four-fifths of an inch) long and 7 mm. (almost 
one-third of an inch) wide, though the grub may 
contract or expand to a smaller or greater dimen- 
-ion. There are 11 segments, rather flattened on 
the ventral (lower) surface and arched on the 
dorsal (upper) surface. The ventral surface is 
spiny, the dorsal smooth. At first the grubs are 
white, later they become yellowish and darker, a 
band appearing on the dorsal side of the segments _ ' : 
and finally becoming black. (Fig. 11.) At the Ware sad cae os 


(Oestrus 





head end are two large hooks and at the tail end . Spann a 
le 1S e e- 
are two rounded breathing pores. low, grub turned 


Life history.—The adult fly (fig. 12), which Seer, ater ae 
looks something like an overgrown house fly, is ley) 
active during the summer, usually in June and July. The female 
fly deposits a tiny grub on the edge of the sheep’s ‘nostril. Sheep 
usually run when the fly attacks them or is seen by them, often be- 
coming frantic and holding the nose in the dust or against other 
sheep. The attack occurs usually during the heat of the day, the fly 
being quiet in the early morning and late afternoon. The grub 
migrates up the nostrils by means of its hooks and spines, and may 
make its way to the communicating cavities. Occasionally grubs 
fail to leave the sinuses in time and become too large to get through 
the apertures they entered; these die and usually become calcified. 
The grub in the sinuses feeds and grows until it is ready to leave 
the sheep. The length of time required for the grubs to reach 
maturity in the head of the sheep may vary from i to 10 months. 
At maturity they leave the sheep and fall to the ground, into which 
they burrow a short distance. Their skin becomes hard and le athery, 
and they le quiescent for three weeks or two months, according to 
coniiticns of temperature and moisture. Finally the adult flies break 
out from the leathery envelopes within which they have undergone 
their transformation from the preceding stage, like a butterfly in a 
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chrysalis, crawl to the surface, and are ready to mate and then to 
deposit their young. 

Distribution—This parasite appears to be prevalent throughout 
the United States wherever sheep are -kept. 

Symptoms and lesions.—<As the grub crawls about in the nostrils 
the hooks and spines set up an irritation which is at first acute, caus- 
ing a profuse discharge from the nose, resembling a “cold in the 
head.” Presently the nostrils show evidence of bacterial infection, 
the flow thickens and becomes discolored, presenting the condition 
called “snotty nose” by sheepmen, a pronounced catarrhal condi- 
tion. The hooks and spines set up minute hemorrhages, which are 
visible on post-mortem examination as rows of blackened dots on 
the mucous lining of the nostrils and sinuses. One result of this 
irritation and inflammation is a thickening of the mucous membrane, 
a condition which interferes with the normal function of smell and 
helps to close the breathing passages, which are already functioning 
improperly as a result of the thick, catarrhal 
secretions. Consequently the sheep experi- 
ences difficulty in breathing, and this tends 
to impair its general physical condition. 
Add to this the fact that the sinuses may be- 


ae come filled with purulent matter and that the 
\ A toxins from the purulent matter are con- 
\ stantly absorbed and there is evidently pres- 
ent a condition which must weaken an animal. 
if 3 Furthermore, the irritation due to the wan- 
Nw ~~ dering of these spiny grubs over the sensitive 
Prourr 12. Adult ty mucous membrane of the nostrils prevents the 
head | (Gestrus ovis). sheep from resting or devoting its full time 
nnlarged. (From Bau) . 5 : 
and energy to feeding and growing. 

Though the characteristic symptom of grub in the head is the 
profuse discharge from the nose, the sheep show other evidences ot 
the infection. They sneeze frequently and often show symptoms 
of difficult breathing. The eyes become inflamed, as would be ex- 
pected in connection with an inflammation of the nostrils, the head 
is often carried low or may be moved about in a peculiar manner 
as though the sheep were trying to rid themselves of an obstruction 
in the head, the appetite is diminished, or at least the sheep eat 
less owing to distraction from pain and difficult breathing, and in 
severe cases the animals may have convulsions and ultimately die. 

Treatment.—The treatment for this condition is not very satisfac- 
tory. Dependence must be placed on preventive measures, which 
are, unfortunately, not well established as effective and practical. 
One of the treatments which have been advocated is to put the sheep 
in an inclosure on hard ground or on a floor of some sort which has 
been sprinkled with lime, and to mill them around so as to stir up 
the lime and cause violent sneezing, in the hope of expelling the 
grubs in this manner. This may remove some grubs from their posi- 
tion in the nostrils, but it can have no effect on those in the sinuses 
and will by no means remove all those in the nostrils. Attempts 
have been made to kill or remove grubs by putting the sheep in a 
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room with burning sulphur, some person remaining there as long as 
possible to test the strength of the fumes. This is dangerous to the 
sheep and the operator and can not be recommended, especially since 
it is not very successful. It has recently been reported that the in- 
troduction into each nostril of 3 ¢. e. of a mixture of equal parts of 
carbon disulphide and a light mineral oil is of value in killing the 
grubs. In the case of particularly valuable animals which are seri- 
ously affected, the sinuses may be opened with a trephine and the 
erubs extracted with forceps. Sheep tolerate the operation well 
enough, but the operation is one that should be done by a competent 
veterinarian. If a sheep is not worth the cost of such an operation, 
it should be sent to the butcher before the progress of the disease has 
rendered the animal unfit for food. 

Prevention.—So far no means of preventing infestation have been 
discovered. Critical experiments indicate that smearing the noses 
of sheep with pine tar or other sticky substances is ineffective as a 
preventive. Mechanical devices, such as nose guards intende d to 
keep the flies from attacking, have also failed to “provide protection. 


TAPEWORMS 


Adult tapeworms are usually composed of a head, armed with 
hooks and suckers, as a rule (though those in the sheep’s intestines 
have no hooks), and a body consisting of a number of flat segments 
arranged in a chain. Adult tapeworms are usually found in the 
small intestines, but in some cases they may occur in the stomach, 
large intestines, or the ducts of the liver and pancreas. Tapeworms 
produce eggs of microscopic size which pass out in the feces and on 
being sw allowed by a suitable host, usually of a sort different from 
the host of the adult tapeworm, give rise to an intermediate stage, or 
larva, which is usually more or ‘Tess spherical or elliptical and com- 
posed of a tapeworm head and neck attached to a membrane, the 
membrane usually inclosing a clear fluid. In the case of many of the 
common tapeworms this form is called a bladderworm. It usually 
occurs In the body tissues, and when it is eaten by the host of the 
adult tapeworm the head of the tapeworm passes to the intestine and 
forms the adult worm by the addition of segments back of the head. 
This tapeworm in turn produces eggs and the cycle is repeated. 
Thus. certain tapeworms in the dog give rise to certain bladder- 
worms in sheep, the tapeworm eggs in the feces of the dog being de- 
posited on the pasture and picked up by sheep with the herbage that 
they eat. The dog in turn becomes infested with tapeworms when 
it eats the bladderworms in the meat, brain, liver, entrails, or other 
parts of the sheep. 
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FARMERS’ 


Tapeworm 


Sheep may harbor adult tapeworms in the intestines and bladder 
worms in the body tissues. 






(Moniezia ez- 
About natural size. 


(From 


The digestive derangement is manifested by diarrhea as a rule. 
known that tapeworms often ¢ 
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THE MONTIEZIAS 

Location.—These tapeworms 
(Moniezia expansa and M. bene- 
deni) are found in the small intes- 
tines, 

Appearance.—They are whitish to 
yellowish in color and may attain a 
length, in some specimens, of several 
yards. (Fig. 13.) The individual 
segments of a worm are broader 
than long, and each segment con- 
tains at some period of its develop- 
ment a complete set of reproductive 
organs. The end segments are full 
of eggs, and these segments break 
off from the rest of the worms and 
pass out in the manure, where they 
are often found by the farmer and 
regarded as complete worms. The 
presence of these segments in the 
feces serves to diagnose cases of in- 
festation with the tapeworm. 

Life history.—The life history of 
these tapeworms remained quite un- 
known until recently, when it was 
ascertained that certain free-living 
mites may serve as_ intermediate 
hosts. Details of the development 
of the tapeworm larvae in the inter- 
mediate hosts and of the survival of 
the infected mites on pasture are not 
yet available. 

Distribution. — These tapeworms 
are more or less common throughout 
the United States. These two forms 
(M7. expansa and M. benedeni) are 
also widely distributed outside the 
United States, 

Symptoms and lesions.—When 
these worms are present in sheep in 
large numbers they cause obstruc- 
tion of the intestine and intestinal 
irritation, with the result that they 
interfere with digestion, and the 
sheep become unthrifty, weak, and 
emaciated; such sheep are unable to 
stand adverse conditions, such as bad 
weather or poor feed, and die where 
sheep not so infested may survive. 
It is 
cause very marked and even severe 
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nervous symptoms in man, and while such symptoms are more diffi- 
cult to detect in sheep there is every reason to suppose that they may 
occur, 

On post-mortem examination of affected sheep the tapeworms are 
found in the small intestine, often in large numbers. The sheep 
show no special indications of their presence other than poor condi- 
tion, evidences of diarrhea, and inflammation or catarrh of the 
intestines. 

Treatment.—V arious treatments have been recommended. Among 
the remedies which have been used are the following: 

Kamala—This drug has been given in doses of 1 dram to lambs. 
It causes diarrhea, and lambs so treated may remain poor for some 
time in spite of abundant feed and good conditions otherwise. 

Kamala and copper sulphat. —A mixture of kamala and finely 
powdered copper sulphate has been recommended for the removal 
of these tapeworms from sheep. The mixture is prepared by adding 
3 ounces of finely powdered copper sulphate to 1 pound of kamala. 
and is administered in hard gelatin capsules in the following dosage : 
Adult sheep, 1.5 drams; 60- to 90-pound lambs. 1 dram; 40- to 60- 
pound lambs, 40 grains; 30- to 40-pound lambs, 30 grains. 

Oleoresin of male fern.—This is given in doses of 1 dram, and may 
be given with 2 to 4 ounees of castor oil. 

In South Africa good results have been reported from the use of 
a mixture containing 1 part of sodium arsenite (testing 80 per cent 
arsenious oxide) and 4 parts of copper sulphate. The total dose of 
the mixture Is as follows: For animals 2 to 4 months old, 180 milli- 
grams; 4 to 6 months old, 250 milligrams; 6 to 10 months old, 375 
milligrams; 1 year old, 500 milligrams; 2 years old or older, 625 
milligrams. This may be given as a powder. Withhold feed and 
water the afternoon before dosing; dose the following morning; 
allow feed that afternoon and feed and water the next morning. 
The dose may be repeated the day after the first dose, in which ease 
feed is allowed the afternoon after the first dose, the animal is 
dosed the following morning and fed that afternoon, but no water 
is allowed from the afternoon preceding the first treatment until 
the morning following the second treatment. Owing to the poison- 
ous nature of arsenic, it is best to test the treatment on a few sheep 
to be sure the dose is safe before dosing a flock, and the drugs should 
be kept out of reach of children and animals. If the treatment is re- 
peated at intervals of a month or more through warm weather, the 
single treatment should be used. 

The Oklahoma experiment station reported very good results from 
a solution containing 1 per cent copper sulphate and 1 per cent by 
weight of snuff or powdered tobacco. The tobacco is steeped over- 
night and the copper sulphate then added. The dose is 50 ¢. ¢. 
{about 114 ounces) for lambs and twice this amount for full-grown 
sheep. 

A 40 per cent solution of nicotine sulphate has replaced to a large 
extent the snuff or powdered tobacco for making a copper sulphate 
solution containing nicotine. One ounce of the nicotine-sulphate 
solution should be added to each gallon of the 1 per cent copper-sul- 
phate solution. The dose of the combined solution is the same as for 
the snuff or powdered-tobacco solution, but should be diminished if 
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the full dose produces unpleasant symptoms. It should not be given 

to very old or very young animals, to animals in a weakened condi- 
tion, or to those suffering from disease conditions 
other than of parasitic origin. The alternating 
use of this solution with the straight copper-sul- 
phate solution is often good practice. Sheep fre- 
quently show symptoms. of distress after the first 
few dosings with the copper sulphate and nicotine 
sulphate solution, but tolerate it better later. 

In some cases use of the above-mentioned treat- 
ments will remove only the segments of the tape- 
worms and will not remove the heads. For this 
reason it may be necessary to repeat the treatment 
at 3- to 4-week intervals, 

Prevention.—No dependable preventive meas- 
ures against these tapeworms can be recommended. 


THE FRINGED TAPEWORM 


Location.—This tapeworm (Zhysanosonua 
actinioides) is found in the small intestine, the 
gall ducts, gall bladder, and biliary canals of the 
liver, and in the duct of the pancreas. 

Appearance.—Thiese are whitish or yellowish 
tapeworms and may be a foot long (fig. 14), but 
are commonly shorter. They may readily be dis- 
tinguished from other tapeworms by the fact that 
each of the segments has a fringe on its posterior 
border. This fringe may be most easily seen when 
the segment is put into water, where the fringes 
can float out from the segment. Tapeworms found 
im the liver or pancreas ‘will be this worm, not the 
Moniezias already described. 

Life history.—The life history of the fringed 
tapeworm has not been worked out. It may be 
similar to that of the Moniezias but no definite 
statement concerning this matter can be made, 

Distribution.—The fringed tapeworm is a para- 
site of western sheep and is found in the East 
probably only when the sheep have been shipped 
from the West. The infected range probably is 
confined to North Dakota, South Dakota, Nebraska, 
Kansas, Oklahoma, and Texas, and the States west 

Ficure 14.—Fringed Of them. The parasite apparently has found con- 
japeworm ee” ditions most favorable among range sheep, and it 
About natural size seems to be losing ground with the breaking up 

of the big western sheep ranges and the substitu- 

tion of small holdings of sheep. 
Symptoms and lesions.—The obstruction of the bile ducts and 
pancreatic ducts causes inflammation of these ducts and derange- 
ment of the liver. As a result there is an alteration in the quantity 
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and character of the secretions, which impairs digestion and canses 
a lack of thriftiness. This shows in lost flesh and poor quality 
of flesh and wool, Sheep weakened by fringed tapeworms may die 
from the parasitic infestation or from inability to withstand other 
adverse conditions. Infested sheep are commonly hidebound and 
suffer from diarrhea. 

On post-mortem examination the tapeworms may be found in the 
intestine and in the liver and pancreas, and the ducts of these glands 
are usually found thickened when infested. In the spring of the 
year fringed tapeworms seem more likely to be found in the small 
intestines than at other seasons. 

Treatment.—No successful treatment is known for this parasite. 

Such treatments as have been attempted have failed, and all that 
be recommended at this time are careful nurs- 
ing and good feeding. 

Prevention.—As in the case of the Moniezias, it 
is impossible to give specific directions for prevent- 
ing infestation. 


BLADDERWORMS 
THE THIN-NECKED BLADDERWORM 


Location.—The thin-necked bladderworm (Cys#/- 
evcus tenuicollis) is found in the abdominal cavity 





attached to the mesenteries or omenta or in the  picers 15—Thin 
Hi —_ necked bladder 
iver. sites p worm (¢ ysticei 
Appearance.—The bladderworm looks like a sac Sauk ates 
. * e ° e ° ° i r Ss e, 
full of a clear fluid with a white object which (From Stiles) 


is the head and _ neck, eee into it from one 

end. It is usually about inch in diameter, but may attain a long 
diameter of several inches. The bladderwerm proper is surrounded 
by a cyst, which is developed by the host animal as a_ protective 
measure against the parasite. W hen this eyst is broken the parasite 
usually rolls out and is seen to be a thin-walled structure. By care- 
ful manipulation the head and its rather long neck may be squeezed 
out at one end of the “bladder.” (Fig. 15.) 

Life history.—If one of these bladderworms is fed to a dog, the 
cyst wall will digest, but the tapeworm head and neck will pass on 
to the small intestine of the dog and begin to grow segments back 
of the neck. In this way it will form a tapeworm, one of the largest 
of the dog tapeworms (commonly called 7aenta marginata, and 
more properly Taenia hydatigena). (Fig. 16.) This tapeworm 
attains a length of a yard or more, becoming mature and beginning 
to liberate evo-bearing segments in the course of 10 or 12 weeks. 
When dogs infested with these tapeworms run over pastures used by 
sheep they leave feces containing tapeworm eggs on the pasture, 
and these eggs are spread by rain and washed onto the grass and 
into streams and puddles, where the sheep drink. When ‘the sheep 
vet these eggs in food or water the embryo escapes from its surround- 

ng shell, makes its way to the liver of the sheep, and begins to 
iovion In time it slips out of the liver and becomes attached to 
the mesenteries or omenta. At first it is a bladder without a head, 
but later the head and neck develop, and it is then ready to infect 
any dog that eats it. 
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Distribution.—This parasite is quite generally distributed over 
the United States, but the indications are ‘that the worm is becoming 
less common as a result of improvements 
in disposal of viscera and offal at slaughter- 
houses during the last 20 years. It is most 
likely to be present where sheep are asso- 
ciated with dogs, either when herded by 
them or where stray dogs are common, and 
where sheep are slaughtered on farms or 
at small country slaughterhouses at which 
little care is exercised in disposing of the 
viscera and of diseased portions of car- 
casses. 

Symptoms and lesions.—Light infesta- 
tions with these bladderworms seem to do 
very little damage. Severe infestations, 
such as a sheep would get by eating grass 
that had an entire segment full of eggs on 
it, will make a sheep very sick and may kill 
it. Under these conditions sheep usually 
die at a rather early stage of the disease, 
while the embryos are wandering around 
in the liver, the immediate cause of death 
being hemorrhage from the liver, or peri- 
tonitis. Post-mortem examination under 
these conditions would seldom be suffi- 
ciently minute to reveal the exact cause of 
the trouble, and it would seldom be charged 
to this parasite. 

On post-mortem examination the bladder- 
worms are usually readily observed in 
the mesenteries or omenta, or, in earlier 
stages, in the liver. When the liver has 
just recently been invaded, the presence of 
the parasite is usually indicated by serpen- 
tine markings showing the course of the 
wanderings of the young — 

Treatment.—There is no treatment for 
a with the lysate in 
shee 

Sees should be kept free from tapeworms 
of any sort, including the one responsible 
for this bladderworm in sheep. For re- 
moving these tapeworms fast the dog from 
noon of one day until the following 
morning and then give it one of the follow- 
ing treatments: 

Oleoresin of male fern—The dose for 
dogs is 15 minims to 1 dram (a quarter 

Ficvrn 16.—Tapeworm (Tae- Of a teaspoonful to a teaspoonful), ac- 
mig nydatigena) of doe ac; cording to size. This may be given in cap- 
bladderworm of sheep. sules and followed immediately by an ounce 


About natural size. (From 
Stiles) of castor oil. 
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Areca nut.—This may be given in the same amounts as the oleo- 
resin of male fern, and will usually not need a purgative, as areca 
itself is a purgative. If feces are not passed in.the course of four 
or five hours, it is advisable to give castor oil or some other purga- 
tive. As noted previously, areca nut must be freshly ground to be 
efficacious. 

Arecoline hydrobromide—F¥or large dogs, one-half grain; 
for dogs of moderate size, one-fourth grain; for small dogs, one- 
eighth grain. No purgative should be given, as this drug is itself 
purgative. 

ae —This may be given in doses of half a dram to 2 drams 

. half teaspoonful to 2 teaspoonfuls). The powder may be given 
in 1 sirup riers will not need to be followed by a purgative, as kamala 
itself is ¢ t purgative. As in the case of areca nut, if feces are not 
passed in four or five hours, castor 
oil or some other purgative 
should be given. 

Any tapeworms that are passed 
and the feces with them should 
be burned. On the farm this is 
easily done by using hay or straw 
for fuel. 

Prevention.—This consists in 
preventing dogs from eating un- 
cooked meat, ‘especially diseased 
and parasitized meat and viscera. 
Slaughterhouse refuse should be 
tanked and not left where dogs 





can have access to it. The use of EE 
the tank has apparently resulted —ryerre 17.—Sheep muscle showing measles 
in @ diminution in the number of = {Custicereus ovis). Natural size. (From 


. ° ° ° Ransom) 
cases of this parasite in sheep and 


dogs, and the extension of this measure will probably eradicate it in 
time. Dogs should be kept free from tapeworms by suitable remedies, 
whenever necessary, and it would be advisable to give such treatment 
as a routine procedure about four times a year ‘where there is any 
chance of dogs eating infective material. Stray dogs should be kept 
off farms and suppressed by appropriate measures. 


SHEEP MEASLES 


Location.—Parasites known as sheep measles (Cysticercus ovis) 
occur in muscles, including the heart, and intermuscular connective 
tissue, and as degenerate cysts in the lungs, walls of the first and 
fourth stomachs, and the kidneys. 

Appearance.—This parasite occurs in the meat (measly mutton) 
as oval cysts 3.5 to 9 mm. (one-seventh to one-third of an inch) long 
by 2 to 4 mm. (one-twelfth to one-sixth of an inch) wide. These 
cysts have a thin external membrane inclosing a clear fluid. On one 
side of the cyst is an opaque white object, which is the head 
and neck of a tapeworm. (Fig. 17.) When degenerated the cysts 
appear as cheesy or hard nodules, the hardness being due to hme 
salts, 
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Life history.—The life history of this parasite is similar to that of 
the thin-necked bladderworm, the adult being a certain species of 
tapeworm of the dog (Z'aenia ovis). 

Distribution.—In the United States this parasite appears to be 
most common in the West, especially in Montana, Idaho, Washington, 
Oregon, California, Colorado, and Nevada. It has been found abroad 
in England, France, Germany, Algeria, Southwest Africa, New 
Zealand, and South America. 


Figure 18.—Gid parasite (Multiceps multiceps) from brain of sheep. Natural size. 
(From Hall) 


Symptoms and lesions.—When sheep have but a few of these cysts 
no symptoms are likely to be observed. When many cysts are present 
sheep will become very sick, and if all the eggs from one segment are 
eaten by a sheep it is likely to die. On post-mortem examination 
the cysts are the principal thing observed, though in badly infested 
cases the meat may be watery and discolored. 

Treatment and prevention.—These are the same as for the thin- 
necked bladderworm (p. 20) and its adult tapeworm. 
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THE GID PARASITE 


Location.—The gid parasite (Vulticeps multiceps. Synonym, 
Coenurus cerebralis) occurs in the brain or spinal cord. Degenerate 
worms that failed to reach the central nervous system may be found 
in muscles and other tissues. 

Appearance.—This worm occurs as a large cyst or bladderworm, 
attaining the size of a hen’s egg or larger, and is composed of a thin 
membrane containing a rather large amount of fluid. On the bladder 
membrane are a number of small, white objects about the size of a 
grain of wheat, projecting, as a rule, 
into the bladder fluid. (Fig. 18.) 
These are the tapeworm heads. A 
parasite of this sort is called a 
coenurus, 

Life history—When such a blad- 
derworm, or coenurus, is eaten by a 
dog, fox, or coyote the bladder mem- 
brane digests, releasing the attached 
tapeworm heads. These heads then 
pass into the small intestine, where 
they form the adult tapeworms by the 
addition of segments back of each 
head. (Fig. 19.) Ordinarily the 
worm is fully grown and 2 or 3 feet 
long in the course of a month or two, 
though occasionally a longer period 
is required. The full-grown tape- 
worm produces minute eggs, which 
pass out in the feces of the dog on to 
the pasture or range. Under favor- 
able conditions these eggs are taken . 
by sheep with contaminated feed « 
water. The shell digests from the oe 
and releases an embryo, which is 
armed with six hooks. By means of 
these hooks the embryo cuts its way 
through the tissues of the sheep and 
into the blood stream. In the blood 
Figure 19.—Tapeworm stage of Mul- the embryos are carried to various 

wk tissues, but only those that reach the 

brain or spinal cord are able to attain 
the full larval development, the others dying and degenerating by 
the time they reach the size of a pea. Those that reach the central 
nervous system at first move about on or in the brain or spinal cord, 
forming curving channels. At a suitable point the wandering ceases 
and the bladderworm grows and completes its development in about 
seven or eight months, “the sheep dying in nine months or earlier. 

Distribution.—In the United States this parasite has been found 
chiefly in northern Montana, where it has been established since 
about 1890, possibly longer. There have also been outbreaks of gid 
in Arizona and in New York. Cases have been observed also in 
various localities to which sheep have been shipped from infested 
4 
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regions. Occasionally cases are imported from Europe. Outside the 
United States the disease is known to occur in England, Scotland, 
Ireland, France, Germany, Austria, Hungary, Italy, Sardinia, 
Switzerland, Greece, Spain, Holland, Denmark, Iceland, Shetland, 
Morocco, Cape Colony, Southwest Africa, South Australia, New 
Zealand, Argentina, Chile, Canada, and Mexico. 

Symptoms and lesions.—At the time that the young worm gets to 
the brain there are usually slight symptoms of fever and restlessness, 
which are easily overlooked. If the sheep dies at this time, as a 
result of severe infestation, an examination of the brain will show a 
number of curving channels on its surface. As a rule the symptoms 
of this stage abate and there is no further indication of the presence 
of the parasite until it has grown to the point where the heads form, 
This will take place about the seventh or eighth month after infec- 
tion. The head of the worm can be evaginate ‘d from the bottom of its 
tubular neck, just as a glove finger may “be turned inside out, and this 
brings its hooks and suckers into contact with the brain. From this 
irritation and from the pressure of the growing bladderworm there 
arise the very striking symptoms indicative of “eid. Affected sheep 
very commonly walk in a circle, turning toward ‘the side correspond- 
ing to the affected portion of the brain when the parasite is on the 
surface of the cerebrum. When the parasite is located at another 
point the symptoms are somewhat different. In these cases sheep 
may walk with the head held high and may step high, or with the 
head held low and with a stumbling gait, or may show other odd 
symptoms in the way of unusual loc omotion. Such ‘animals gradually 
lose interest in feed and water and finally cease eating or ‘drinking. 
In consequence they become very much emaciated. They may move 
about continuously or stop at times and gaze fixedly at nothing in 
particular. They are difficult or impossible to herd ‘and tend to” lag 
behind the flock or become lost. The head is often carried to one side 
and the animal may become blind or appear to be blind. 

Unless surgical treatment or accident frees the sheep from its para- 
site, the animal will die, usually in the ninth month. When ex- 
amined after death the brain or spinal cord will be found to have on 
or in it a bladderworm, or more than one, and an equal amount of 
brain or cord tissue will have disappeared or been crowded aside by 
the growth of the cyst. The skull adjacent to the parasite is often 
softened or even absorbed to the point where it has a hole or several 
holes through it. In the late stages sheep are so emaciated that the 
meat is unfit for food. 

Treatment.—The treatment for gid is surgical. This is satisfactory 
only when the cyst is on the surface of the brain. Operation may be 
performed with a trocar and cannula or with a trephine. In the 
trocar and cannula operation the wool is sheared over the affected 
area, as determined by the symptoms and by palpation to find a soft 
spot or one where the sheep reacts violently to pressure. Under 
local anesthesia the trocar and cannula are driven through the skull 
and the trocar withdrawn from the cannula. If the cyst is struck, a 

watery fluid will issue from the cannula. This fluid is syringed out 
oun the cannula withdrawn. Suitable cannulas are provided with a 
cleft to catch the bladder membrane and pull it out. If this fails, it 
is necessary to remove the membrane with forceps or by some other 
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means. This operation, like operations generally, should be con- 
ducted under aseptic conditions. The median line of the skull should 
be avoided. 

With the trephine outfit the wool is sheared over the proper area 
and under local anesthesia and aseptic conditions a V-shaped in- 
cision is made through the skin and the skin dissected back. A piece 
of skull is then cut out with a 5¢-inch trephine and the hard mem- 
brane covering the brain is cut with bent scissors. The parasite will 
usually push out and may be grasped with forceps and removed. If 
it does not appear, it may be necessary to explore for it with the 
finger. After removing the parasite and controlling the hemor- 
rhage, the skin flap may be sewed back along one side of the tip of 
the V, and the wound covered with a pledget soaked in some anti- 
septic. The animal should be kept quiet in a dark shed for several 
days after operation. 

Some sheepmen cut the skull with a pocket knife or puncture the 
cyst with a knife. In such cases the sheep is apt to die of infection, 
even if the worm is removed. 
The operation for gid calls for 
care and should be performed by 
a competent veterinarian. If an 
operation does not seem to be 
feasible, it is advisable to kill 
giddy sheep for mutton or send 
them to market before they be- 
come emaciated and unfit for 
food. 

Prevention.—The most impor-  Ficurp 20.—Hog liver infested with, hyda- 

: oe : tid (Echinococcus granulosus). Greatly 
tant preventive measure is to de- reduced. (From Stiles) 
stroy the heads or at least the 
brains of giddy sheep. This may be done by burning. Where wood 
is scarce the skull may be split with an ax or a cleaver and the brain 
put on a forkful of hay or straw and burned. Where this is not 
feasible the brain may be removed from the skull, crushed, and cov- 
ered with formaldehyde, turpentine, or a coal-tar or tobacco dip. 
The essential thing is to destroy the parasite to prevent dogs, coyotes, 
or other animals from eating it. 

Another measure of importance is to keep dogs, especially sheep 
dogs, free from tapeworms. To this end it is advisable that they be 
given tapeworm treatment four times a year. For the treatments 
that may be used see page 20. Measures against coyotes and other 
noxious wild animals are valuable in controlling gid as well as in 
keeping down the destruction of stock. Stray dogs should be elimi- 
nated on the same grounds, 





THE HYDATID 


Location.—The preferred sites of the hydatid parasite (Zchinocoe- 
cus granulosus) in sheep are the liver and lungs, but it may occur in 
practically any organ or tissue. 

Appearance.—The parasite occurs in sheep usually as a multiple 
bladder worm, varying from the size of a nut to the size of a child’s 
head, sometimes as a spherical object and sometimes irregular in 
shape. (Fig. 20.) It has a very thick, laminated bladder wall, 










































26 FARMERS’ BULLETIN 1330 


and in the simplest form of the parasite this bladder contains a clear 
fluid and minute objects resembling grains of sand lying unattached 
in the fluid. These grains are brood capsules, and each of them 
contains a number of very small tapeworm heads. Sometimes the 
bladder worm develops other bladder worms, attached or unattached, 
on the inside or outside. 

Life history— When the brood capsules from a hydatid are eaten 
by a dog, cat, or other suitable animal, each tapeworm head in the 
brood capsules develops into a tapeworm by the addition of segments 
back of the head. This tapeworm is a very small one, less than half 
a-centimeter (about one-fifth of an inch) long. (Fig. 21.) As the 
hydatid may form thousands of such heads in its brood capsules, 
dogs may, on eating hydatids, become infested with large numbers of 
these worms. The « eggs produced by the adult tapeworms in the dog 

pass out in the feces. When taken in by a sheep or 
other animal the egg hatches and releases an em- 
bryo which makes its way to some suitable tissue 
and develops into the hydatid. This hydatid may 
develop in man if an egg of the tapeworm is swal- 
lowed, and a large percentage of hydatid infesta- 
tions in man result in death. It is therefore a very 
dangerous parasite to human beings. 
Distribution.—This parasite has been found at a 
number of places in the United States proper and in 
Alaska, as well as in other parts of the world. Cer- 
tain regions are found to send a large number of 
infected swine to the slaughterhouses, though its oc- 
currence in sheep is comparatively rare in the United 
States, contrary to observations in other parts of 
the world where sheep are more commonly infested 
than are swine. Where it is locally prevalent, its 
abundance may be attributed to infected dogs which 
en ee pr obably have ‘become infected through carelessness 
nococcus _granu- in the disposal of diseased carcasses ‘and viscera of 
aus ied frras slaughtered animals. Careless persons may feed 

Stiles. after diseased portions of carcasses to dogs or leave them 

; where dogs get at them and eat them. 

Symptoms and lesions.—The symptoms in sheep affected with 
hydatid depend on the location of the parasite and its size, and so are 
extremely variable. Where the parasite is small or has room to 
develop without crowding important organs, few symptoms may be 
noticed. On the other hand, the parasite may develop in such struc- 
tures as the brain or heart and cause very marked symptoms and sud- 
den death from pressure or rupture. As a rule, infestations will not 
be detected and correctly diagnosed during the life of a sheep, but 
will be found only on post-mortem ex xamination. In such cases the 
large, thick-walled bladders are readily found. 

Treatment .—The only treatment for this condition is surgical, and 
this is not apt to be feasible in sheep, even if the disease should be 
diagnosed ante mortem. 

Prevention.—The most important measure in the way of preven- 
tion of this disease is the proper disposal of carcasses and portions 
of carcasses of animals dying on the farm or killed there or else- 
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where. The “condemned ” tank at the modern slaughterhouse has 
been one of the greatest factors in destroying parasites of this sort, 
and the lack of an equally good arrangement at the small country 
slaughterhouse and on the farm is one “of the important conditions 
which permit such parasites to persist. Where diseased viscera, such 
as livers infested with hydatids, are thrown out where dogs can get 
at them, parasites of this kind are likely to be prevalent. ~The next 
measure of importance in controlling this disease is to keep dogs free 
from tapeworm by administration of tapeworm treatments four times 
a year. For these treatments, see page 20. Owing to the danger of 
persons acquiring hydatid disease and the serious nature of this dis- 
ease in man, dogs known to harbor this tapeworm should be killed 
and burned or buried deep in quicklime. 


FLUKES 


Flukes are usually flat, leaflike animals, provided with suckers, but 
not segmented like the tapeworms. They occur in the adult stage in 
various locations, the stomach, intestines, liver, 
lungs, and blood vessels, and may occur in immature 
stages in such tissues as the muscles. The adult 
flukes produce eggs of microscopic size, which pass 
out and hatch in water. The embryos released from 
the eggs infect snails, in which they transform into 
a succession of larval stages. The parasites finally 





escape from the snails, and may penetrate the skin picure 22.—Com- 
of the final host or may be swallowed, sometimes — Won _}iver fluke. 
after encysting, in food or water. ica.) Natural 

size (From 


Sheep in certain localities in the United States, Stites) 
as well as in other parts of the world, suffer consid- 
erably from fluke infestation. The common liver fluke and the large 
liver fluke occur in American sheep. 


THE COMMON LIVER FLUKE 


Location.—These flukes (Fasciola hepatica) are found usually in 
the biliary canals and the ducts of the liver, though they may occur 
as wandering parasites in the lungs and elsewhere. 

Appearance.—T he common liver fluke is a flattened, leaflike, brown 
animal, usually about an inch long. (Fig. 22.) T here is a sucker 
at the anterior, or front end, on a cone-shaped extension, and just 
behind this is a ventral sucker. Through the skin or cuticula cover- 
ing the animal one can see the branching intestine and the uterus 
filled with eggs. 

Life history.—The eggs produced by the adult flukes pass out in 
the feces and on vetting to water release a ciliated embryo. This 
embryo attacks certain species of snails (Galba bulimoides, G. b. 
techella, and G. ferr uginea@) and on entering the snail undergoes cer- 
tain changes, which in time give rise to a form called a cercaria. 
This is like a small fluke provided with a tail by means of which it 
swims about. Finally it loses the tail and encysts. The encysted 
cercariae may float about on or in water or may be attached to grass 
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blades or other vegetation. When these are swallowed by sheep, or 
other suitable host animals, the larval flukes escape in the digestive 
tract and bore their way through the intestinal w alls to the body 
cavity. Here they wander over the surface of the viscera and the 

walls of the body cavity and asa rule finally perforate the capsule of 
the liver and reach the extremities of the biliary canals. A few go 
astray and perforate the diaphragm, getting into the lungs. In the 
liver the younger flukes grow and make their way down ‘the canals, 
the larger ones being found in the bile ducts, and begin again the 
life cycle with the formation and passage of eggs. The flukes may 
get to the liver by way of the blood stream. 

Distribution.—This parasite occurs over a large part of the world, 
where low, wet pastures and the presence of suitable snails make it 
possible for it to exist. It oceurs in about 20 States in this country, 
and is most prevalent in Washington, Oregon, California, Utah, 
Texas, Arkansas, Louisiana, and Florida. It is also prevalent in 
Puerto Rico and Guam. 

Symptoms and lesions.—Sheep are likely to put on fat and seem- 
ingly improve in condition in the early stages of liver-fluke disease, 
usually i in the summer and fall, apparently as a result of a stimula- 
tion of the functions of the liver. Later, however, they lose in con- 
dition. The skin and mucous membranes are paler and the animal 
is less lively. It feeds less and ruminates less. Edema appears as 
the composition of the blood is altered, and may be seen as swellings 
along the pendant portions of the body; for example, in the region 
under the jaw. Dropsy is often present. During the winter the sheep 
becomes leaner, breathes rapidly and feebly, “and is dejected. A 
diarrhea is usually present at a late stage of ‘the disease. 

The animal may die at any stage of the dise vase, but if it survives 
the attack the flukes eventually leave the sheep and a part of the 
damage is repaired. Total recovery is hardly possible, as the liver 
is burdened with scar tissue in the areas where the flukes have been. 
The disease may be diagnosed from its symptoms, if one is familiar 
with it, but a safer diagnosis is based on the finding of the worm 
eggs in "the shee ~p manure. 

“For the purposes of the farmer and sheepman the surest diagnosis 
is made by killing a sick sheep and making a careful post-mortem 
examination. If the ducts of the liver are carefully slit and exam- 
ined, the flukes will be found as dark, leaflike objects which if 
watched a short time will show movement. The liver may be 
washed in a plentiful supply of clear water as it is cut up, and the 

water examined for the flukes that may wash out. The liver of in- 
fected sheep is softened and roughened, and may show channels un- 
der its capsule. In old cases puckered scar areas are present. The 
softening of the liver gives the name of “liver rot” to the disease. 
The biliary canals and gall ducts are much thickened and enlarged 
and often are marked by ridges on the surface of the liver. 

Treatment.—The remedies which have been found most satisfac- 
tory are male fern and carbon tetrachloride. The latter is much 
the cheaper and is preferable for treating sheep. 

Oleoresin of male fern is administered as follows: Give by mouth 
3 to 5 grams of the male fern (from *4 of a teaspoonful to 114 tea 


/ 


spoonfuls), according to the size of the sheep, in 10 e¢. ¢. (214 tea- 
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spoonfuls) of a nonpurgative oil, in the morning, two hours before 
feeding. Administer the treatment on two to five consecutive morn- 
ings. ‘The male fern should contain 24 to 25 per cent of filicine and 
3.5 per cent of filicie acid. 

It has been found by European workers that 1 ¢c. c. of carbon tetra- 

chloride administered in capsule to a sheep will kill all the liver 
flukes present with the exception of the very small ones. This treat- 
ment has the advantage of being very cheap, simple, and safe, and 
does not have any bad effect on the sheep in the vast majority of 
cases. Apparently one dose is sufficient, and the animals can be 
dosed effectively in the morning without special 
attention to fasting. The treatment has been 
used very successfully in this country. See 
comment on this dru@ under “The Nodular 
Worm,” page 39, 

It is advisable to have these drugs adminis- 
tered by a competent veterinarian. 

Prevention.—The manure from infected sheep 
in sheds or inclosures should not be put on pas- 
ture, especially on wet ground. Sheep should 
be kept off wet pasture in places where fluke is 
prevalent, and swampy areas should be drained, 
filled, or fenced off. Frogs, toads, and carp are 
useful in the control of snails. Safe drinking 
supplies must be provided for sheep as the infec- 
tion may be water borne. 

It has been found in Europe and in the United 
States that a 1 per cent solution of copper sul- 
phate geo to infested pastures, especially to 
wet areas, such as marshes and low swales, is 
very eff Cc dime in destroying snails and preventing 
losses from flukes. On large, wet areas a mixture "ious, * 
of 1 part powdered copper sulphate by weight to —_loides magna). Nat- 

ural size. (From 
from 4 to 8 parts of fine, dry sand may be ap- Stiles) 
plied by broadcasting, and this may also be 
done along the margins of ditches or streams. Snails in small 
streams may be destroyed by putting a gunny sack containing a few 
pounds of large crystals of copper sulphate in the headwaters. 
Damming the stream at intervals aids in destroying snails along 
the banks. 





THE LARGE LIVER FLUKE 


Location.—The large liver fluke (Yasciolotdes magna. Synonym, 
Fasciola magna) occurs in the liver, commonly lying in cysts which 
contain one to several flukes and a quantity of dark-colored fluid 
filled with débris. While these cysts may originate in a biliary canal, 
they extend into the tissue, and the fluke is habitually found as a 
parasite in the liver substance in cysts and not as a parasite of the 

canals and ducts. Wandering flukes may be found in the lungs or 
elsewhere. 

Appearance.—This is a large, thick species, which may attain a 
length of 10 cm. (4 inches). (Fig. 23.) The anterior, or front, 
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sucker is not carried on a distinct cone, as in the case of the common 
liver fluke, but in its general appearance otherwise the fluke resembles 
an overgrown specimen of the common liver fluke. 

Life history.—The life history of the large liver fluke is much the 
same as that of the common liver fluke, with snails (Ga/ba bulimoides 
techella) of the same species as the one that carries the common liver 
fluke, as intermediate hosts. In Canada two other species of snails. 
Stagnicola palustris nuttalliana and Fossaria parva, have been found 
to serve as intermediate hosts of this fluke under natural conditions. 

Distribution—North America appears to be the home of this fluke, 
although it has been transplanted elsewhere. In the United States 
it is most prevalent near the Gulf of Mexico, especially in Arkansas 
and along the coast and river valleys of Texas. It also occurs along 
the west coast in both the United States and Canada and seems to 
have obtained a foothold at some inland points, as in part of Colo- 
rado, Montana, Wisconsin, and New York. 

Symptoms and lesions.—This parasite is much more common in 
cattle than in sheep. It seems to do rather little damage in cattle 
apart from rendering the livers unfit for use as food. In sheep, 
however, it may do considerable damage. Infected sheep lose condi- 
tion, but the appetite persists up to the time of death. Edema is 
present in the form of watery swellings of the dependent portions 
of the body. Abortions have been reported as prevalent in a flock 
of infested sheep, though it is unsafe to associate this with the fluke 
without. further evidence. 

On post-mortem examination the livers show the characteristic 
eysts or else dark-bluish scars where the flukes have been and where 
healing has taken place. The flukes apparently die in the liver. 
The cysts take on the character of abscesses and may be present in 
the lungs and spleen as well as in the liver. Affected livers and 
other organs contain more or less coal-black pigment characteristic 
of the presence of this parasite. The worms may set up peritonitis, 
and the omentum may show black markings. 

Treatment.—No treatment is known for this disease, though the 
use of oleoresin of male fern or carbon tetrachloride is indicated, as 
for the common liver fluke. 

Prevention.—The same a that are used in the case of the 
common liver fluke (p. 29) are indicated here. The destruction of 
the snail host by dr: ot or filling wet areas or by treating such 
areas with copper sulphate promises better control than medicinal 
treatment. 

ROUNDWORMS 


The parasitic roundworms or nematodes are elongated, cylindrical, 
unsegmented worms. Some of them may be properly characterized 
as threadlike or hairlike. The body wall is usually rather trans- 
parent, and when the worms are examined with a microscope the 
internal organs are readily seen, usually in the form of a number 
of tubes. The sexes are generally separate and the males are usually 
smaller than the females. In ‘general the females produce large 
numbers of eggs, though sometimes the eggs hatch in the body of 
the female and some roundworms produce embryos without the 
previous formation of an egg with its yolk material and shell, 
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Most of the roundworms of sheep reach the animal, in which they 
develop to maturity, by being swallowed directly as eggs or young 
worms without passing through part of their development in 
some intermediate host, as the tapeworms do. In some cases the 
young worms that have hatched in the fields penetrate the skin 
of the host animal, entering the body in this way instead of by 
the mouth. Other worms have an intermediate host and undergo 
a certain development in this host before getting to the final 
host. The intermediate host harboring the larval worms may 
be eaten by the final host, thus infecting it through the digestive 
tract, or such intermediate hosts as 
mosquitoes may infect the final host by f 
hiting it, the larval worms then pene- | 
trating the wounded skin. \ 

Even in the case of direct infection, & 
when eggs or young worms are swal- aa 
lowed by the host animal, nematodes ~ y 
which develop to maturity in the in- \ f 
testine may not go directly there and \\ / 
develop immediate ‘ly. They may pass \\ 
through the walls of the digestive tract \' 
and get to the blood stream, leave the \| 
blood onsgyrn for the air passages of 
the lungs, crawl up the windpipe, and || 
then pass dune the esophagus or gul- /} 
let, and thus again reach the intestine, / 
where they continue their development / / 
to maturity. // 





THE STOMACH WORM // 


Location.—This worm (/Zaemonchus // S 
contortus) is a parasite of the fourth [, 
stomach. It may be found elsewhere I 
in the digestive tract, but such occur-  — / 
rences are of little significance. . : 

Appearance.—Stomach worms (fig. PURE 7i. Stomach worms (Mae: 
24) are from one-half to 114 inches wi ee 
long and about as thick as an ordinary 
pin. The females are the larger and have a spiral striping. In 
the rear half of the body of the female there is a projecting portion, 
which may be seen on close examination. The smaller m: ile may be 
distinguished by the fact that the posterior or tail end of the body 
is flattened and expanded. 

Life history.—The eggs produced by the female worms pass out in 
the manure and hatch in a few hours under the most favorable condi- 
tions of warmth and moisture. Under less favorable conditions 
hatching may require a number of days or even weeks. The embryo 
which leaves the egg undergoes further development until it becomes 
an ensheathed, infective larva. In this condition it is inclosed in a 
double skin and is very resistant. Whereas drying and low tempera- 
tures may kill the egg or embryo previous to this stage, the en- 
sheathed larva can withstand severe cold and long periods of dry- 
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ness. When the grass is wet with rain or dew, these larvae crawl up 
the blades. Here they are swallowed by sheep as they graze. In the 
stomach the worms become mature in the course of two to three 
weeks, but do not begin to produce eggs in large numbers until about 
a month after they are taken in by the sheep. 

Distribution.—The stomach worm occurs over almost the entire 
world, wherever there are sheep, cattle, or other suitable host ani- 
mals. In the United States it is most plentiful in the South, where 
it is favored by abundance of warmth and moisture, but it is quite 
common and a serious pest in the Middle West and in low, wet areas 
throughout the entire country, It is present in smaller numbers and 
does less dam: ige in the high, dry, and cool areas of the Rocky Moun- 
tain States, but irrigation ‘supplie s favorable conditions even here. 

Symptoms and lesions—The first things noticed about infested 
sheep are dullness and lack of thrift. Diarrhea may be present. 
Later, the more characteristic features of stomach-worm disease be- 
come evident in the form of anemia and edema. ‘The anemia is mani- 
fested in the paleness of the skin and of the linings of the mouth and 
eyelids, and is due to the impoverishment of the blood from the blood- 
sucking habit of the worms. The edema is manifested in a swelling 
of the pendant portions of the body, especially of the portion under 
the jaw, causing what is called * bottle jaw.” Sheep may become 
emaciated and finally die. 

If the fourth stomach of a sheep infested with stomach wornis is 
opened (the fourth stomach is the one to which the upper end of the 
small intestine attaches), the worms can usually be seen as wriggling 
red objects. When the contents of the stomach are poured out many 
of the worms will usually remain attached to the lining of the 
stomach. <A little careful washing will reveal them if they are cov- 
ered by the stomach contents. Close investigation of the lining of 
the fourth stomach will also reveal the pin-point punctures caused 
by the bites of the worms. There are usually a number of these for 
every worm, as the worm has the habit of attaching at one point for 
a time and then moving away and attaching at another point, leav- 
ing the old point of attachment bleeding for some time. The carcass 
of a sheep seriously infested with stomach worms is likely to be ema- 
ciated and the meat pale. 

Treatment.—A satisfactory treatment for this disease is the use 
of a 1 per cent solution of copper sulphate in water. A dose which 
has been found satisfactory is 100 ¢. ¢. (about 3 ounces) for yearlings 
and older sheep and half as much for lambs 3 months old or older. 
To make this solution, dissolve one-fourth pound of copper sulphate 
in 1 pint of boiling water, then add cold water to make a total of 3 
gallons of the solution. Porcelain or enamel-ware receptacles should 
be used for the solution, as bluestone (copper sulphate) will cor- 
rode metal. This amount will dose 100 adult sheep, allowing 10 
per cent for waste. Use only clear blue crystals of copper sulph: ite, 
discarding the pieces that have turned white. Crushing the crystals 
will hasten solution. In dosing, one may use a rubber tube with a 
funnel on one end and a piece of metal tube at the other. The 
metal tube is placed in the sheep’s mouth and the solution slowly 
poured through the funnel. If large numbers of sheep are to be 
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treated, the apparatus pictured in Figure 25, or something similar to 
it, may be used. The copper- sulphate solution is fed from a high 
reservoir, by siphoning or by a tube or spigot near the bottom, 
through a rubber tube into an open graduated glass tube, which may 
be made from a large olive jar, and allowed to esc ape in mez asured 
doses through the other rubber tube to the metal tube in the sheep’s 
mouth. Instead of an open graduated giass tube, a large bottle or 
jar may be used if a third tube is put in the jar, through the cork, 
one end being open to the outside 

and the other « opening near the bot- 

tom of the inverted jar, to equalize 

air pressure. This is shown in “ 
Figure 25. The flow into and out 
of the glass tube is controlled by 
pinchcocks, one person attending to 
this and one holding the metal tube 
in the sheep’s mouth. The sheep 
should remain on all four legs, 
with the head held horizontally 
while it is being drenched, which 








decreases the danger of getting the r Te 
drench into the lungs and killing \ wy 
the sheep. The solution should be —_ eer ea 
allowed to flow slowly and the Ue 4 


metal tube be moved about slightly ail 
in the mouth at the same time in “ 
order to keep the sheep swallow- 

ing. It is essential that the cop- 

per-sulphate solution be made up = 
accurately, be given in suitable — _ 
doses, and be administered with 
care, and it is advisable to have a 


— 
competent veterinarian give this 
treatment or the ones noted below 





in order to insure a maximum de- 
gree of safety. 

The sodium-arsenite and copper- ———— 
sulphate mixture and the copper- | 
sulphate and nicotine-sulphate so- 
lution, recommended for tape- 
worms, are also effective against 
stomach worms. 

Tetrachlorethylene in doses of 
2.5 to 3c. c. for lambs and 5¢.¢.  pycone o5.—Dosing device for adminis- 
(1.3 dr.) for adult sheep in an tering copper-sulphate solution 
equal bulk of dry Epsom salt. 
given in capsule, has been found in experimental tests to be an effec- 
tive remedy for stomach worms in sheep. Carbon tetrachloride given 
in the same dose and in the same manner may be substituted for 
tetrachlorethylene prov ided the feeding precautions outlined under 
“The nodular worm,” page 39, are observed. 
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Prevention.—Preventive measures are based on the life history. 
We know that the disease is spread by eggs, produced by the female 
worm, Which escape in the manure on to the pastures. Infested sheep 
must be regarded as a danger to young and uninfested sheep. The 
manure from the infested sheep is likewise dangerous. Consequently, 
young animals and uninfested sheep should be separated from older 
or infested animals and not exposed to contact with the manure from 
these animals. Furthermore, pastures which have been used by in- 
fested animals are dangerous to young animals and uninfested sheep. 
When animals that have stomach worms, either in a light or heavy 
infestation, are put on clean pasture, the eggs of the stomach worm 
will hatch on the ground and the infective stage of the worm will 2 
present on the grass in considerable numbers in from 10 to 20 days, 
even earlier in warm weather. The longer the sheep are on that a \s- 
ture under ordinary weather conditions the more dangerous it will 
become from the increasing number of worms. To prevent setting up 
dangerous infestations, it is advisable that sheep be moved every two 
weeks to clean pasture. Inasmuch as pastures probably remain in- 
fected for about a year after sheep, goats, or cattle are moved 
from them, the program of moving sheep to new pasture, where 
permanent pastures are used, is a rather difficult one and calls for 
more land than is usually available. Consequently a modification of 
this program is necessary. 

The first essential is to protect the lambs. Young animals are more 
susceptible to parasitic infestation than older ones. They also suffer 
more from parasites when they are infected. Growth must be made 
during youth; it can not be made up in mature years. Parasites 
interfere seriously with growth and lead to the production of runts. 
Consequently the safest pasture should be furnished to the lambs, 
the older sheep taking the more dangerous pasture, if it is necessary 
for sheep to go back to old pasture within a year. Hillside pastures 
are likely to be : safer than bottom land, as they benefit by the cleans- 
ing action of heavy rains and the following run-off, as well as holding 
less moisture. Lack of moisture is very unfavor: able to the worms. 
Rich bottom pastures, on the other hand, are least likely to have an 
infection washed off and are likely to have eggs and larvae from the 
hillsides above washed on to them. The more abundant moisture, 
moreover, is highly favorable to the worms. It is precisely these bot- 
tom pastures which are apt to be used for young animals, because 
they present the best growth of grass and are most attrac tive. 

In rotating pastures to keep down stomach worms, the sheep may 
be moved over cornfields, hayfields, and stubble of various sorts. 
During freezing weather, the eggs and nonresistant. early stages 4 
the young worm on pasture diminish as they are killed by freezing, x 
that the pastures at this time, while still infected, do not become in- 
creasingly dangerous. Plowi ing is a means of controlling infestation, 
the young worms being turned under and buried; apparently they do 
not get back to the surface in numbers sufficient to cause serious 
trouble. Such plowed land may be sown to forage crops and the 
sheep turned on these crops with safety. When different kinds of 
stock are rotated on pastures, sheep may safely follow horses or 
swine, but not cattle or goats, as these latter also may be infected with 
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stomach worms and 
goats, and cattle. 

In experiments formerly conducted by this bureau at Vienna, Va., 
it was found highly beneficial to dose sheep with pr Sapling £52 
solution once every three or four weeks throughout the year, sheep 
thus treated showing no losses from stomach worms and caalia de- 
cided gains in wool and mutton over sheep kept under the same con- 
ditions but not treated. This appears to be the best control measure 
for use on sheep kept under the usual farm conditions. On Southern 
pastures of high carrying capacity, it is necessary to dose every two 
weeks if heavy stoe king is pre acticed. 


a number of other worms common to sheep, 


THE SMALL TRICHOSTRONGYLES 


Besides the common stomach worm, /Jaemonchus contortus. and the 
thread-necked strongyles, Vematodirus spp., sheep and goats are often 
infested with and sometimes suffer severely from infestation with a 
number of smaller trichostrongyles. The worms included in this 
group are Ostertagia circumcincta, O. trifureata, Cooperia curticei, 
Cc. oncophora, Trichostronqylus awe i. r- vitrinus. re. colubriformis. 
and a capricola, 


The medium stomach avorms or brown hair worms 


Location.—The medium stomach worms, Ostertagia cireumcincta 
and O. trifurcata, are found in the abomasum or fourth stomach, gen- 
erally in the end of the stomach nearest the small intestine. 

Appearance.—These worms are small and hairlike, about one-half 
inch long, and of a brownish color. 

Life history.—The life history of these worms is direct. The eggs 
are deposited by the female worms in the fourth stomach and pass 
out with the manure. Under favorable conditions of temperature 
and moisture these eges hatch in about a day, and infective larvae 
develop in from 5 to 6 days. The infective larvae are taken into 
the body of the host animal in grazing; and, after reaching the 
fourth stomach, the larvae penetrate into the wall of this organ. 
Further development to the adult stage takes place in about 15 
days, and eggs are found in the manure of infested sheep about 18 
days after experimental infection, 

Symptoms and lesions.—As a result of the penetration of the 
larvae the stomach wall becomes inflamed, dotted with small, white 
elevated areas and marked with minute hemorrhages. These affected 
areas increase in size and become nodular in appearance as the worms 
grow. With maturity the worms emerge from these nodules and the 
nodules recede and disappear. 

Inasmuch as under natural conditions infestation with Ostertagia 
is usually accompanied by infestation with the common stomach 
worm, Haemonchus contortus, as well as with infestation with other 
worms, it is rather difficult to describe any symptoms which can be 
specifically referred to infestation with Ostertagia spp. Sheep pri- 
marily infested with Ostertagia spp. are said to show progressive 
loss of condition, accompanied by intermittent diarrhea and stunting. 

Treatment.—Repeated treatments with 1 per cent copper sulphate 
to which nicotine sulphate has been added at the rate of 1 ounce of 40 
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per cent nicotine sulphate to each gallon of 1 per cent copper sul- 
phate, offer the best means of control. Tetrachlorethylene also may 
be used for this purpose. (For dosage see under treatment, pages 
32 and 33.) 


The small stomach and intestinal irorns 
Location.—Several species of small trichostrongyles (7 richo- 
colubriformis, hes witrinus, and he capricola) are 
found in the stomach and small intestine of sheep and goats. 7'richo- 
strongylus axei occurs for the most part in the fourth stomach, while 
T. colubriformis, T. vitrinus, and T. capricola ave generally oe in 
the small intestine, 7. capricola occurring more freque ntly goats 
than in sheep. 

Appearance.—These trichostrongyles are small, hairlike worms 
about one-fourth to 
one-third of an inch 
long. (Fig. 26.) They 
are usually present im 
fairly large numbers, 
but on account of their 
small size they may be 
overlooked on post- 
mortem examination, 
The easiest way to find 
them is to wash out 
the first 20 feet of the 
small intestine in a 
glass dish and examine 
the washings against a 
dark background. An- 
other method is to 
scrape the lining of the 
small intestine and to 
examine the scrapings. 

Life history.—The life history of these small trichostrongyles 
is similar to that of the common stomach worm. The eggs pass out 
with the excreta, hatch on the ground, and develop to infective larvae, 
the length of time required for development depending upon such 
conditions as temperature and moisture. The infective larvae are 
taken in by sheep in grazing and develop in the host animal to ma- 
ture worms in about 21 days. The life histories of these worms 
differ from that of the common stomach worm in the extraordinary 

resistance of the embryonated eggs to drying. These eggs have been 

shown to be able to survive drying for 15 months under e xperimental 
conditions. This ability of the embryonated eggs to withstand long 
periods of drying is of great importance in connection with the 
life history and ‘with a possible control of pasture infection. I 
enables such eggs to survive long periods of drought and resume their 
development as soon as sufficient moisture becomes available, thus 
continuing pasture infections which might otherwise be terminated as 
a result of long-continued dry weather. 

Symptoms and lesions.—There are no noticeable gross lesions as- 
sociated with trichostrongylosis (infestation with trichostrongyles). 


FIGURE 26.—Small trichostrongyles of sheep. 
(Natural size) 
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An increased amount of mucus in the first 10 feet of the small in- 
testine and congestion of the wall of the small intestine have been 
reported by some investigators. The clinical symptoms are those 
usually assoc iated with worm infestations, namely, loss of condition. 
unthriftiness, and anemia. The outstanding clinical symptom 2 i 
more or less persistent diarrhea, the feces being soft and pasty in 
the estan of the infestation but rapidly becoming fluid — per 
watery as the disease progresses. The disease, referred to by the 
Australians as “black scours.” may last for weeks or even months, 
the younger animals, 3 to 18 months old, being the chief sufferers. 
There is at first little evidence of anemia, but as the disease progresses 
the anemia becomes more marked. In contradistinction to what oc- 
curs in infestation with the stomach worm there is, in pure infesta- 
tions, no accumulation of fluid under the jaw or in the abdominal 
cavity, these conditions being commonly referred to as bottle jaw 
and potbelly. On Po mortem examination there is extreme emacia- 
tion, as evidenced by the wasting of the musculature and the negli 
gible quantity of fat, but the blood does not show the pale, watery 
anemia commonly present in severe stomach-worm infestations. 

Trichostrongylosis may be differentiated from haemonchosis, a 
disease due to infestation with the common stomach worm Haemon- 
chus contortus, as follows: Trichostrongylosis is essentially a slow, 
protracted disease of young animals, especially lambs and yearlings, 
which appears shortly after weaning and continues through the sum- 
mer and winter. It is marked by unthriftiness, pronounced diar- 
rhea, progressive weakness, and loss of appetite. Anemia is not 
noticeable at first but becomes evident as the disease progresses: pot- 
belly and bottle jaw are absent in pure infestations. Infestation 
with common stomach worms, on the other hand, is a rapidly fatal 
disease affecting all classes of animals, accompanied by no noticeable 
stunting or consistent scours, that is, scouring may or may not be 
present, or may be intermittent. Anemia appears early in’ the 
course of the disease, and potbelly and bottle jaw are commonly 
present. 

Bone weakness, manifested by lameness and spontaneous fracture 
of the leg bones, especially of the femur and the humerus, has been 
reported occasionally int sheep heavily infested with small tricho- 
strongyles. 


Treatme ent.—Repeated ‘eatments with copper sulphate and nico 
| 

tine sulph ite. as descr ‘bed. on pages 35 and 36, offer the only means 

ot 1hit eli Clk il cou trol Tetrachlore thylene also may be used, 


Australian veterinarians emphasize that the course of this disease 
is markedly influenced by n mal conditions. Losses from 
ly influenced by nutritional conditions. I fi 
i} chostrongylosis occur durine ihe dry Super months when the 
erass becomes short. 


THE NODULAR WORM 


Location.—The adults of the nodular worm (Qcsophagostomum 
columbianum) live in the large intestine of the sheep. The larval 
worms live in nodules in the wall of the large and small intestines 
and occasionally make their way to the mesenteric lymph glands, 
the omentum, or the liver. The nodules are most numerous in the 


wall of the large intestine. 
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Appearance.—The female worms att: ain a length of 15 mm. (about 
five-eighths inch). the males being a little shorter. (Fig. 27.) Both 
sexes have a characteristic solid white body. The head is bent over 
and forms a hook with the body. 

Life history.—The details of the life history are not completely 
known. The eggs from the female in the large intestine of the sheep 

are passed in the manure. The eggs hatch and the 


young worms undergo a cert: in amount of devel- 

i opment on the pasture, becoming infective for 

. iI sheep. When swallowed by sheep, the larvae enter 
{ the walls of the large and small intestines. The 

time during which the larvae remain in the wall 


of the intestine varies considerably in different 
animals, but in general the larvae migrate from 
the wall to the lumen of the intestine within from 
1 to G6 months after infection, and they reach ma- 
turity in the course of a month after leaving the 
nodules. Larvae can be found only in the smaller 
and more recent nodules. Subsequently these 
cysts commonly reach a considerable size and con- 
tain a necrotic material, usually yellowish or 
greenish in color, cheesy in consistence, or often 
hard and almost stonelike. (Fig. 28.) Those 
larvae which get to the mesenteric lymph glands, 
the omentum, “and the liver probably die in these 
Pp laces, 
i ie Distribution.—This_ parasite was originally 
worm (Uesophagoxs- Present in this country only in the Southern and 





tomum columbia~ Kastern States, but it has been spreading west- 
ure, male; left, fe- ward, probably with infested sheep introduced 
male. Magnified 


fee Simes epee into western localities for breeding purposes, and 
Ransom ) there is reason to fear that it will become generally 
distributed over the country. It has become 

rather common in the Middle West, and is a serious pest in the 
Northeastern States. It is still uncommon in the Rocky Mountain 
States, and as yet has not been reported from a number of these States. 
Symptoms and lesions.—According to one investigator (Curtice), 
the symptoms of this disease may be only those of general debility-- 
a pale mucous lining of the eyelids and mouth, emaciation, dry wool, 
etc. In severe cases diarrhea and emaciation may be excessive. In 
some places sheep raising has been abandoned on account of the dam- 
age done by this worm. It is evident that the injury due to numer- 
ous intestinal nodules, which prevent large areas of the intestine from 
functioning properly in the work of secretion and absorption, act 
as persistent irritants to the sensitive nervous system of the digestive 
tract, and serve to supply poisonous material from worms, bacteria, 
and dead tissue to the adjacent absorbing tissues of the intestines, can 
not fail to have a bad effect on the host animal. The resultant loa 
is seen in less meat and wool, decreased growth, and poorer quality 
of the animals, and the unfitness of nodular intestines, or so-called 

“knotty guts,” for sausage casings. 
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The post-mortem lesions are easily seen, the principal ones being 
the nodules, which may be larger than good-sized peas, on the walls 
of the large and small intestines, or in the mesenteric lymph glands, 
the omentum, or the liver. The nodules may be small, elevated ob- 
jects, or they may be larger and contain cheesy or limy matter, white, 
greenish, or yellowish in color. These nodules are sometimes mis- 
taken for lesions of tuberculosis, a rare disease in American sheep. 

Treatment.—As yet we have no satisfactory treatment for this 
disease. The larval worms in the nodules are beyond the reach of 
any remedies. There is some difficulty in getting a suitable drug 
past the four stomachs and into the large intestine in sufficient 
strength to remove these worms. Experiments in the Bureau of 
Animal Industry have indicated that tetrachlorethylene in doses of 
91%, to 3. ¢. c. for lambs and 5 ¢. ¢. for adult animals. given in a 
capsule, with an equal bulk of dry Epsom salt, repeated at intervals 
of four weeks, will in two or three months sometimes remove all 





Figure 28.—Sheep intestines showing lesions of nodular worm disease 


the nodular worms present in a sheep. Repeated treatments will also 
remove many of the thread-necked strongyles and related worms 
and some whipworms. Carbon tetrachloride may be substituted 
for tetrachlorethylene and administered in the same manner. Ten 
days or two weeks before sheep are to be dosed with carbon tetra- 
chloride they should be placed on a ration high in available calcium 
in order to avoid intoxications which sometimes follow where there 
is not a sufficient reserve of ionized calcium in the system. Such a 
ration may include steamed bone meal, ground limestone, alfalfa 
meal, and alfalfa or clover hay. Abrupt changes of feed should be 
avoided prior to the administration of carbon tetrachlor ide; treat- 
ment within a few weeks after a change of feed may cause injury or 
death. It is advisable to produce prompt purgation in using carbon 
tetrachloride. The treatment should be administered by a compe- 
tent veterinarian. 
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South African workers report good results from a treatment con- 
sisting of a mixture of copper arsenate, 2 parts; ¢ calcium hydroxide. 
or slacked lime, 3 parts; and copper tartrate, 5 parts. The dose of 
this mixture is 1 gram, or 15 grains, for lambs 3 to 6 months old; 
1.8 grams, or 27 grains, for lambs 6 to 18 months old; and 2.5 granis, 
or 37.5 grains, for animals over 18 months old. Two doses are 
given on consecutive days, and each treatment is preceded by the 
administration of 2.5 ¢. ¢. of 10 per cent solution of copper sulphate. 
The treatment is administered as follows: The sheep’s mouth is 
opened wide and the copper sulphate solution is poured alongside 
the tongue so that it runs down into the throat. Without closing 
the sheep’s mouth the proper dose of the copper arsenate, lime, and 
copper tartrate mixture, which is 
made up in the form of a powder, 
is placed on the back of the tongue 
immediately after the copper sul- 
phate solution is given. The treat- 
ment is repeated the next day. 
Sheep should not be given grain or 
be permitted access to a salt lick 
from two days before to one day 
after the treatment. If the pas- 
ture is dry, green feed should be 
furnished for a few hours before 
each dosing. Sheep must not be 
kept from feed and water before 
treatment. They may graze im- 
Vidi: edi iinasin Atanas mediately after treatment but 





mum trigonocephalum). Female at left : should have no water for one to 
male at right. Magnified five times. : . 4 
(From Ransom) two hours after treatment. 


Suckling lambs should not be 
treated unless necessary. If treatment is necessary the lambs should 
not be permitted access to water for from four hours before to four 
hours after the treatment. Weak sheep and those which are small 
for their ages should get a smaller dose on the second day. Weak 
lambs should receive only one dose. 


Prevention.—Pasture rotation, as in the case of the stomach worm. 


is a valuable control measure. Dalrymple found that he could prac- 
tically prevent the nodular worm infection of lambs by raising them 
in bare lots, where there would be no temptation to graze and where 
surroundings would be unfavorable for the development of the para- 
site. The ewes were let into these lots whenever necessary to nurse 
the lambs. The lambs were given other feed from raised racks and 
watered from raised troughs. The racks and troughs were protected 
from fecal contamination and the floor of the ‘yard cleaned fre- 
quently to keep it free from litter and manure, thereby preventing 
the development of the eggs in the manure in the yards. As in most 
parasitic diseases, the young animals suffer more than older ones, 
and measures must be directed especially to the protection of the 
lambs. If persisted in, these measures and pasture rotation should 
keep the infestation down to a point where it does little damage. 
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THE SHEEP HOOKWORM 


Location.—Hookworms of sheep (Bunostomum triqonocephalum, 
Synonym, MZonodontus trigonocephalus) are found in the small 
intestine. 

Appearance.—The female hookworm attains a length of 2.6 centi- 
meters (about 1 inch), the male attaining a maximum length of 
L7em. (Fig. 29.) The worms are about one-half to three-fourths 
as thick as an ordinary pin. At the head end is a mouth capsule 
armed with teeth. The tail of the male is expanded and flattened. 

Life history.—The life history of the sheep hookworm has recently 
heen investigated to some extent. It is about as follows: The eggs 
produced by the female worm in the intestine of the sheep pass out 
in the manure and hatch on the pasture. Under favorable conditions 
of temperature and moisture the young worms develop through two 
molts to a resistant form capable of infecting sheep. The infective 
larvae are swallowed by sheep in grazing. When they reach the 
intestine they develop into adult worms, and the two sexes mate. 

Distribution—This parasite is common in sheep in the Southern 
States and has been found as far north as New York. Additional 
studies in various localities would doubtless show a wider distribu- 
tion. It is apparently fairly common in Europe. 

Symptoms and lesions.—The symptoms resulting from infestation 
with the sheep hookworm have not received much attention, but its 
habits are similar to those of the hookworm in man and in the dog. 
and these are known to cause very serious damage, so that there can 
be little question of the damage that hookworms may do in sheep. 
The worms are bloodsuckers, with the habit of attaching for some 
time at one place and then moving to another, leaving the first punc- 
ture still bleeding. This bleeding persists for some time, as the 
result of a secretion from the mouth parts of the worm which has 
the power to dissolve the blood eee les and prevent clotting. 


With hookworms in general it is not uncommon to see 10 or 12 
hemorrhages associated with a "iad worm. This loss of blood 


results in its impoverishment, as well as in a net loss in amount of 
blood present. ‘This in turn causes a seepage of the thinned blood 
out of the blood vessels and into the tissues, causing watery swellings, 
or edema, of the pendant portions of the body, as well as an asso- 
ciated condition or dropsy. within the body. With the seincneman 
ment of the blood the nutrition of the animal is impaired—a very 
serious matter with young animals. We may safely infer that there 
is serious damage to the sheep’s nervous system, preventing its 
smooth functioning and making for poot animals and poor offspring. 

The things that may be looked for in connection with hookworm 
disease are paleness of the mucous lining of the eyelids and mouth, 
pale skin, dry wool, watery swellings under the jaw and along the 
abdomen, and a general condition of unthriftiness. The condition is 
very similar to that found in stomach-worm disease, as the two 
worms affect the host animal in substantially the same way. As it is 
usually complicated with stomach-worm disease, hookworm infesta- 
tion is not apt to be recognized as a distinct disease. The only way 
to make a satisfactory diagnosis between the two conditions is by a 
post-mortem examination of the fourth stomach and the small intes- 
tine in order to ascertain which of the worms is present. In some 
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cases both species of worms will be found, and the results may be 
attributed to the mixed infestation. The lesions caused by the hook- 
worm are red spots, or small hemorrhages, in the small intestine, while 
similar spots in the fourth stomach are caused by stomach worms. 
Treatment.—The bluestone and tobacco or bluestone and nicotine 
sulphate solution recommended for tapeworms (pp. 17 and 18) has 
also been recommended for hookworms and is quite effective for the 
removal of these worms. 
Tetrachlorethylene in doses of 5 ¢. ec. in capsule with an equal 
bulk of dry Epsom salt has been found to be effective for the removal] 
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FicgturE °0.—Thread-necked strongyle (Nematodirus spathiger.) Left, male; right, 


male; about 10 times natural size From Ransom) 


of hookworms from infested sheep. Carbon tetrachloride may be 
used in the same dosage and in the same manner as tetrachlorethy|- 
ene, provided the feeding precautions outlined under the treatment 
for nodular worms (p. 39) are observed. 
Prevention.—Pasture-rotation methods, as outlined under the sub- 
ject of stomach worms, will be of great value in controlling sheep 
hookworms. Proper disposal of the manure, which carries the eggs 
of the worm, is also important. In view of the fact that this worm 
possibly enters the sheep through the skin of the legs as well as 
through the mouth while the animal is grazing, boggy land and 
loose, wet, sandy soil may be looked on with suspicion as apt to con- 
vey the infection by bringing the larvae in contact with the skin in 
mud or wet sand. 
rHE THREAD-NECKED STRONGYLES 


Location.—The thread-necked strongyles (Vematodirus filicollis, 
NV. spathiger, ete.) are found in the small intestine. 
Appearance.—These are reddish worms, the anterior portion more 
slender than the posterior. The head and the neck end are trans- 
versely striated. In XN. spathiger (fig. 30), the male worm attains a 
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length of 1.5 cm. (84 inch). The female attains a length of 2.3 cm. 
(about 1 inch). 

Life history.—The eggs produced by the female worm pass out in 
feces, and an embryo develops in them. This worm molts twice in 
the shell, the skin that separates at the second molt, however, re- 
maining on the larva. The larva hatches under the influence of 
alternate moistening and drying or of temperatures of 24° to 32° C. 
(75° to 90° F.). Like the stomach worm, the ensheathed larva then 
ascends a blade of grass under favorable conditions of temperature 
and moisture, and is taken in by sheep as they feed. These larvae 
are very resistant to cold and drying and have also been found to 
live in water for over 11 months. In the intestine of the sheep the 
larvae develop to adult worms. 

Distribution.—At least one species of these worms (.V. spathiger) 
appears to be quite common in sheep in the United States. 

Symptoms and lesions.—When present in small numbers, it is 
unlikely that these worms do much damage, but sheep infested with 
large numbers have been found to be unthrifty. So far the only 
symptoms that may be attributed to them are those commonly 
associated with gastrointestinal parasitism in general—those of mal- 
nutrition. No definite lesions have yet been described for this worm. 

Treatment.—Tetrachlorethylene is effective in removing thread- 
necked strongyles when used in repeated doses during a considerable 
period of time. For adult animals the drug should be given in 
doses of 5 c. ¢. in capsule with an equal bulk of dry Epsom salt. 
Carbon tetrachloride may be substituted for tetrachlorethylene. 
When carbon tetrachloride is used, the feeding precautions outlined 
under The nodular worm, page 39, should be observed. 

Prevention.—The same measures that are of value against stom- 
ach worms probably will be of value against the thread-necked 
worms, 


THE WHIPWORM 


Location.—The whipworm (7richuris ovis) occurs in the large 
intestine, usually in the cecum, but rarely elsewhere in the digestive 
tract. 

Appearance.—The body of this worm is thick posteriorly and very 
slender anteriorly, the anterior portion of the body being two or 
three times as long as the posterior portion, from which fact it re- 
ceives the name of. whipworm. The thick portion is comparable to 
a whip handle and the thin portion to a whiplash. (Fig. 31.) The 
male is 5 to 8 cm. (2 inches to over 3 inches) long, with the anterior 
portion of the body three times as long as the posterior portion. The 
male spicule is 5 to 6 mm. long and has a long sheath covered with 
spines and terminating in a bulbous enlargement. The female is 5 
to 7 em. long, with the anterior portion of the body twice as long as 
the posterior portion. The eggs of the whipworms are characteris- 
tically lemon-shaped. 

Life history —So far as is known this worm has a simple life 
history. The eggs produced by the adult worm pass out in the feces 
and an embryo ‘develops in each egg under suitable conditions of 
temperature and moisture. When these eggs are swallowed by sheep 
the embryos develop to adult worms. 
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Distribution—These worms are very common in sheep in the 
United States and many other countries. 

Symptoms and lesions—It has been found that whipworms in 
man set up a low-grade inflammation, with distinct discomfort and 
distress. In animals, inflamed areas are quite commonly found 
where whipworms attach. The 
head end of the worm is usually 
found sewed into the mucosa. Re- 
cent investigations indicate that the 
larval whipworm enters the mucosa 
by means of a piercing lancet in 
the mouth, the lancet being lost in 
later stages of development. There 
are no well-defined clinical symp- 
toms for whipworm infestation in 


—= 7 ~ 


| sheep. On post-mortem examina- 

| \ tion the thick posterior ends of the 
j worms will be found in the hunen 
f \ of the intestine, the anterior ends 


being in the mucosa. 
Treatment.— Tetrachlorethylene 
and carbon tetrachloride may be 
effective in removing whipworms 
when used in repeated doses. In 
| using carbon tetrachloride the feed- 
| ing precautions outlined under bie 
\ nodular worm, page 39, should be 
\ observed. For adult animals the 
drugs should be given in doses of 
> ¢. ¢ in capsules with an equal 
bulk of dry Epsom salt. 
Prevention—P revention of 
whipworm in sheep is a matter of 
sanitation and pasture rotation. 
The same measures that are useful 
in controlling stomach worm will 
be of value in controlling whip- 
worm, 
THE THREAD LUNGWORM 


Location.—The thread lungworm 
(Dictyocaulus filaria. Synonym. 
Ficure 31.— Whipworms | (Trichuris — Strongylus filaria) is found in the 

ovis). Female at left; male at right. 

Magnified five times. (From Curtice) alr passages, brone hi, and bron- 

chioles of the lungs. 

Appearance.—These are rather long worms, e asily observed. ‘They 
are white and the intestine shows a dark hair line throughout the 
length of the worm. (Fig. 32.) The male is 3 to 8 centimeters 
(from more than 1 inch to more than 3 inches) long. The female 
is 5 to 10 centimeters (2 to 4 inches) long, with a straight, conical 

tail. The eggs contain an embryo when they leave the body of the 
mother worm. 

Life history.—The eggs deposited by the female hatch in the lung 
of the host animal, probably in the course of 24 hours, and larvae are 
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expelled in coughing, or swallowed 
and passed in the feces, The newly 
hatched larva has a rounded head 
and a rather blunt tail. It molts 
twice in the course of the next few 
days, the time varvinge with tem- 
perature and moisture, and, under 
ordinary circumstances, is infective 
within 10 days. This larva then 
climbs up grass blades, when they 
are wet and the weather is warm, 
as do the larvae of the stomach 
worm and thread-necked worm, and 
here it is taken in bv grazing sheep 
and makes its way CO the lings. In 
the course of a month the sheep be 
eins to show svmiptonis of lune- 
worm, and in about five weeks 
embryos appear in the manure. 

Distribution.—These worms are 
widely distributed over the world 
and are comparatively common in 
the United States, espe tally in the 
South and where there is plenty ot 
moisture and warmth. 

Symptoms and lesions.—Thie 
worms and their eggs and larvae set 
up an irritation of the lung tissue 


| 
at the poe! where thev are located, 
USING inflammation aud a catar- 


rhal condition, the latter manifested 
n the production ofa frothy niucus, 
soinetimes containing traces of 
Bacterial infection of the 
weakened lung tissue may follow, 


} 
MOOK 


and the lungs may show pus ana 
< * ’ } 
consolidated arens. Usually the 
inftfter conditions ave not present. 
T! Rs aa. co 
he symptom first noted Is a husky 
: aah ; ; ; 
cough, and Lf the invasion ts extet 
ve this mav be followed by diffi 
tv in breathing. Tf left alone. 


some animals are liable to die of 
weakness or suffocation The dis 
ease May from the 
clinical symptoms by an experi 
veterinarian or stockmat 
who is familiar with it: the di ; 
Hosts may be confirmed by a micro 


be diagnosed 
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enced 





scopical examination of the feces or 
from the back of 
occasionally 
one may not find larvae, especially 
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in recent infections. On post mortem the lungs show inflamed 
patches, and the worms can be found in the air passages. There is 
usually a diarrhea. 

Treatment.—Most of the treatments by intratracheal injections that 
have been used for lungworm disease of cattle are not very sat- 
isfactory and are rather dangerous to sheep. A treatment which 
has been used on a large number of animals with reports of satis- 
factory results consists in injecting chloroform in 3 ¢. ¢. doses (about 
three-fourths of a teaspoonful) into the nostrils of the sheep by means 
of a medicine dropper, the head of the sheep being tilted back. The 
nostrils of the sheep 
are then held with the 
fingers until the ani- 
mal is somewhat 
vroggy. This treat- 
ment may be repeated 
at intervals of three to 
five days, if necessary, 
for a total of not more 
than three doses. It 
is recommended that a 
dose of Epsom or 
Glauber salt be given 
two hours after the 
treatment. 

Nursing treatment 
appears to be the saf- 
est and most satisfac- 
tory treatment in most 
cases. Sheep should 
be taken off wet pas- 
ture and placed on 
high, dry pasture or 
put up and fed dry 
FiGurRe 35.—Hair lungworm (Vuellerius capillaris). Tail feed. A safe supply 

a eee ee en ee 

plenty of good feed 
are of value in tiding the sheep over the critical stages of the disease 
and allowing the wornis to die out. 

Prevention.—The same general rules that apply in the case of the 
stomach worm apply here. Sanitation and pasture rotation, isola- 
tion of infested animals, and special precautions in regard to the 
pasturing and watering of lambs and young animals are all 
measures of value. 


PTHE HAIR LUNGWORM 


Location.—These worms (.l/we/lerius capillaris) oceur in the small 
bronchioles and in the lung tissue. 


Appearance.—Hair lungworms (figs. 33 and 34) are much smaller 


than the thread lungworms. The male is about 12 mm. (one-half 
inch) Jong and the female about 19 mm. (three-fourths of an inch) 
long. 
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Life history.—The life history of the hair lungworm is indirect; 
that is, an intermediate host is required in its life cycle. The embryo 
or larva passes out of the body with the manure and enters a land 
snail in which the parasite reaches the infective stage. Many kinds 
of land snails serve as intermediate hosts. 

Distribution—The parasite is widely distributed and has been 
found to be fairly common in the United States. It is perhaps less 
common than the previous species or possibly is found less often 
because it is smaller. 

Symptoms and lesions.—These worms occasion various forms 
of verminous pneumonia, The adult worms cause a lobular pneu- 
monia; the eggs and larvae cause a diffuse pneumonia, or when ag- 
eregated in the pneumonic areas may cause a 
pneumonia with areas resembling tubercles. 
These areas show as grayish-yellow tumors, which 
may attain a diameter ranging from a few milli- 
meters to 2 centimeters (four -fifths of an inch). 
Careful post-mortem examination of these pneu- 
monic areas will disclose the reddish worms, and 
the eggs and larvae may be found by microscopic 
examination of such tissue. The weakened tissues 
afford lodging for disease-producing bacteria, 
sometimes le: ding to pus formation, in which case 
the evil effects are considerably increased. Sheep 
will survive an infection with worms which pre- 
vents only a small amount of lung tissue from 
functioning, but heavy infections reduce the 
amount of living tissue available for breathing to 
an extent that often proves fatal, and bacterial 
complications add to this and to the toxic material 
which is absorbed to the injury of the animal. 

Treatment.—We have little evidence in regard 
to a satisfactory treatment for this worm, but the 
nursing treatment given for the preceding species 
would probably be the best procedure. 

Prevention.—In view of the fact that land 
snails are a necessary link in the life history of 
this worm, the obvious method of preventing in- 
festation of animals with this lungworm is to keep 
sheep away from places where the snails are 





: . ‘ e i s Picture 34.—Hair lung 
found. Snails and slugs require moisture and oc worm (Muelleriue 
cur in low, damp, moist spots in the pasture. copiilario}. Tail of 
ry > ° female, viewe rol 
Therefore, in areas where this trouble appears, side. Magnified about 
animals should be pastured on high, dry ground a ee 
wherever practicable. The use of mixtures of 


bouemeal, lime, and salt may serve by preventing mineral deficien- 
cies. to keep sheep from eating snails to supply missing minerals. 


OTHER INTERNAL PARASITES 


Various other kinds of roundworms, flukes, tapeworms, Protozoa, 
and arthropods, in addition to those discussed here, may infest sheep. 
hey are omitted because, as far as is known, they are relatively less 
important. 
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OVERSTOCKING 


The avoidance of overstocking appears to be a matter of major 
importance in the prevention of parasitism. The more sheep there 
are on a given area, the more manure and the more worm eggs and 
larvae there will on any given area of the pasture or field and the 
greater will be the chances that the sheep will swallow the infective 
eggs or larvae in feeding. Where livestock are concentrated on a 
small area the odds favor the worms, and the infestations in the 
animals tend to build up to a dangerous point. Where livestock 
range over a relatively large area the odds are against the worms, 
and the infestations tend to decrease or die out. 

The Department of Agriculture has issued Miscellaneous Publi- 
cation 25, entitled “A Calendar of Livestock Parasites,” which gives 
directions for the control of parasites applicable to each month in 
the year. Every sheepman should have a copy of this calendar and 
consult it each month. Timely contro] measures prevent losses and 
save time, money, and labor. 
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2 pei PROBABLY SUFFER from parasites more 
than do any other livestock. 

Most of the loss in sheep, mutton, and wool is 
caused by animal parasites, since sheep suffer com- 
paratively little from bacterial diseases. 

Lambs and young animals are most susceptible to 
parasites and suffer most from them. 

It is the sheepman’s business to prevent disease. 

When disease is present it is advisable to call in a 
competent veterinarian. 

Pasture rotation, use of forage crops, feeding from 
racks or bare floors, draining or filling swamps, and 
restraint of wandering dogs are measures of value 
in parasitic control. Permanent pastures perpetuate 
parasites! 

Parasite eggs pass in the manure, usually. The 
disposal of the manure determines the fate of these 
eggs. 

Parasitized animals usually do not have fever, 
but they are unthrifty. This unthriftiness may have 
a fatal termination. 


Act promptly to ascertain the trouble when sheep 
become unthrifty. A post-mortem examination of 
one of the sick animals may disclose the trouble and 
save the others. 


This bulletin is a revision of and supersedes Farm- 
ers’ Bulletin 1150, Parasites and Parasitic Diseases 
of Sheep. 


i , 2 Issued April 1923 
Washington, D. C. Revised February 1938 
Slightly revised April 1940 
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SUSCEPTIBILITY OF SHEEP TO PARASITIC DISEASES 


HEEP are very liable to attack by parasites, probably suffering 

more severely from this cause than any other kind of livestock. 
The importance of parasites and parasitic diseases of sheep is the 
more evident because of the fact that sheep are but little subject to 
serious bacterial plagues or virus diseases. In this country sheep 
rarely have tuberculosis, which is one of the serious conditions in 

cattle and swine, and among sheep there is nothing comparable to the 

devastating outbreaks of hog cholera among swine. Occasionally ¢ 
virulent strain of the bacillus producing lip- ‘and- leg ulcer will spread 
under favorable conditions and necessitate the treatment of entire 
flocks, or individual sheep will die of pneumonia or other bacterial 
diseases, but the steady loss of sheep, mutton, and wool from disease 
in this country is due mostly to parasites. 

The damage from parasites is greatest as a rule among lambs and 
young animals, and it seems to be fairly well established that in gen- 
eral young animals are more easily infected by parasites than older 
ones, although very old sheep sometimes appear to acquire an in- 
creased susceptibility to infection. Hence it is important in undertak- 
ing to prevent infestation with parasites to pay especial attention to 
the care and handling of Jambs and yearlings. 





‘Dr, Hall resigned in March 1936 and Dr. Wright in April 1936. 
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IMPORTANT PREVENTIVE MEASURES 


The use of measures intended to prevent sheep from becoming in- 
fested with parasites is especially the function of the sheepman. 
When sheep become diseased, the niceties of diagnosis and the ad- 
ministration of drugs are well within the province of the veteri- 
narian. Errors in diagnosis by unskilled persons waste valuable time 
and lead to useless or injurious measures. Drugs intended to kill 
parasites are from the nature of things usually very potent, and are 
commonly poisonous substances capable of doing much damage in 
the hands of unskilled or careless persons; therefore, it is usually 
advisable to secure the services of a competent veterinarian whenever 
there is an outbreak of disease and a good veterinarian is available. 
In places where no qualified veterinarians are available, the farmer 
or stockman must use his own judgment in determining whether he 
can recognize the trouble and administer the remedy. 

One of the most important preventive measures in keeping flocks 
free from parasites is based on the fact that many of the sheep 
parasites live in the digestive tract of the sheep or in the organs 
in communication with the digestive tract, so that the eggs or young 
worms pass out in the manure and thus infect the pastures. The 
fact that sheep manure carries worm infestation is the basis of such 
preventive measures as pasture rotation, rotation of different kinds 
of stock on the same pasture, feeding from racks or board floors, 
use of bare lots for nursing lambs, etc. 

Another important preventive measure is based on the fact that 
sheep are the intermediate hosts of some tapeworms of dogs. The 
bladderworms found in the muscles and in or on the viscera of sheep 
are the immature stages of tapeworms of dogs. Dogs become in- 
fested with the adults of these tapeworms by feeding on uncooked 
sheep meat or viscera. The tapeworm eggs, when ingested by sheep, 
develop into bladderworms. For this reason sheep dogs and other 
dogs on the farm should be kept free from worms and related para- 
sites. Stray dogs should not be permitted to wander over pastures 
and fields. Another preventive measure is based on the fact that dis- 

eases like scab are transmitted by contact with infested animals and 
cies es, and clean flocks must be protected from unsafe contacts. 

In a general way, the presence of parasites may be suspected as 
the cause of disease where there is little or no fever, the animals 
losing condition and becoming thin and commonly hav ing a diarrhea 
or being constipated. Other features may be associated with certain 
parasites. Blood-sucking parasites produce anemia, the blood be- 
coming thin and pale as a result of having too few red blood cor- 
puse les for the amount of serum present. ‘Often there is associated 
with this an edema, in which fluid accumulates in the pendant or 
lower portions of the body; this is especially noticeable in stomach- 
worm infestation in sheep, the fluid accumulating under the lower 
jaw and giving rise to the so-called bottle jaw. 

In this connection, the advisability of a out promptly the 
‘ause of the trouble when sheep become diseased should be empha- 
sized. Curtice has stated the case as follows: 

The sheep owner who discovers weakness among his lambs should not wait 


until one of them dies before he endeavors to make a diagnosis, but should 
undertake to diagnose the disease in the earlier stages by sacrificing one or 
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more of the worst affected, and thus gain time in treating and preventing 
the extension of the disease. By waiting for the disease to develop, he allows 
the lambs to grow poorer and weaker, and when action is finally undertaken 
it is upon patients which are, in many cases, already too weak to stand vigorous 
treatment and which in no way profit by preventive measures as they should 


EXTERNAL PARASITES 


External parasites are those which live on the exterior of another 
animal called the host animal, that is, on the skin or in the layers 
of the skin or in the hair follicles. Internal parasites are those which 
live in the body tissues or cavities of the animal that serves as a host. 

The external parasites of sheep are all 
arthropods, or animals having 6 or more 
legs, some of them being insects, which 
have 6 legs in the adult stage; others, such 
as mites and ticks, being more closely re- 
lated to the spiders and possessing 8 legs 
in the adult stage. Some of these para- 
sites spend their lives on the sheep; this 
is true of the scab mites and the lice. 
These are the important forms. Others, 


such as various kinds of biting flies, attack ai iti 
sheep occasionally but spend much of their 1 rT 
lives off the sheep. 4 HAiit ce TS 
— AGHA 
Location.—Lice (Linognathus ovillus, L. qe 5 
pedalis, Trichodectes ovis [=T. sphaero- oo 


cephalus]) live on the skin of sheep, crawl- 
ing about on the wool or hair and clinging 
to the wool fibers or hairs in feeding. "The 
sucking body louse (Z. ovillus) is commonly 
found in colonies on various parts of the 
body, including the face. The foot louse 
(L. pedalis) is usually found on the lower — 

portions of the legs, below the true wool PORE i Suchine, body 
and in the short, coarse hair. The biting Female, dorsal view. | Highly 
louse (7. ovis) occurs on various parts of 

the body. 

Appearance.—The sucking body louse has a head somewhat longer 
than the thorax. (Fig. 1.) The abdominal segments bear two rows 
of long hairs. The male is 2.1 millimeters (about one-twelfth of 
an inch) long and the female is 2.8 mm. (about one-tenth of an 
inch) long. There is an inconspicuous eye on each side of the head. 
The wool in the region attacked by this louse is usually discolored 
and contains numerous brown particles, the fecal deposits of the lice. 

The foot louse has a short head, as wide as it is long, which merges 
into the thorax, with reddish oblique bands on each side. (Fig. 2.) 
No eyes are present. The abdominal segments bear two rows of 
hairs, of which those at the lateral margin are longer than the others. 
The female is 2.2 mm. (about one-twelfth of an inch) long and 1 mm. 
(one twenty-fifth of an inch) wide; the male is broader and flatter. 
This is a sucking louse like the preceding species. 








1¥For additional information see Leaflet 13, Sheep and Goat Lice, issued by the U. S. 
Department of Agriculture. 






8 


FARMERS’ BULLETIN 1330 


The biting louse has a head that is wider than long, with a broad, 
round anterior end. (Fig. 3.) The abdominal segments show a 
median dark line and have only a single row of hairs. The male is 
1.4 mm. (about one-twentieth of an inch) long and the female is 
1.6 mm. long. 

Life history.—The eggs of the various species of sheep lice are 
attached to the hair or wool in the sites customarily infested by the 
adult lice. The eggs of the sucking lice 
are said to hatch in 10 to 18 days; 
those of the biting lice in 5 to 8 days 
ordinarily, or 10 days in cold weather. 
Available evidence indicates that the 
young lice become mature and begin 
laying eggs about two weeks after 
hatching. The sucking lice, as_ the 
name implies, are bloodsuckers, The 
biting lice feed on the epithelial scales 
and other material on the surface of the 
skin. Lice usually cause little trouble 
in summer, but become more numerous 
Figure 2,—Sheep foot louse (Linog- and annoying in winter. . 

nathus pedals). Adult female Distribution.—Biting lice are rather 

oe enlarged. (From Os- common 1 the United States, The 

sucking body louse is fairly common 
on sheep in the Southwest. The foot louse has been found on sheep 
in various parts of the country. 

Symptoms and lesions.—Lice, whether biting lice or sucking lice, 
cause itching and irritation. This of itself interferes with nutrition, 
and affected animals fail to fatten or keep in condi- 
tion as they should. Moreover, the itching leads to 
scratching, with a resultant loss of wool, and this 
scratching adds more time lost from feeding to that 
lost from discomfort. Scratching may also cause cuts 
and bruises. The loss of nervous energy and the ine 
terference with feeding and nutrition tend to stunt \ 
the growth of young animals, interfere with the fat- i 
tening of the entire flock, and predispose to other fer 
diseases by lowering the vitality. Actual lesions in ® 
the form of sores are caused where numerous biting 
lice cluster. Where sucking lice are numerous they " 
abstract blood and lymph in considerable quantities. 
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Finally, the excreta of the lice soil the wool, some- "@Y"®,%7 Biting 


times to a considerable extent; this is particularly 
true of the sucking body louse. 
Lice are readily found by examining infested ani- 


sheep louse 
(Trichodectes 
ovis). Adult 
female, en- 
larged. (After 
Neumann) 


mals carefully, preferably in direct sunlight. 

Treatment.— Where sheep are infested with biting lice only, sodium 
fluoride may be applied in the form of a powder to get rid of them, 
a single application sufficing for this purpose. The powder is rubbed 
into the skin at a number of places or may be applied with a dust 
gun. It is of no value against sucking lice. Sodium fluoride should 
not be applied to mucous membranes, such as those of the mouth and 
anus. 
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For sucking lice it is necessary to use a contact poison, and these 
poisons are also satisfactory for biting lice. In cold weather, when 
dipping is inadvisable, insect powders, composed largely of pyreth- 
rum and naphthalene, may be used as a control measure and will 
serve to control the lice, but are not satisfactory in eradicating them. 

For dipping, the substances which have been found effective in 
field tests are coal-tar creosote, cresol, arsenical dip, and 0.07 per cent 
nicotine solution. In order to eradicate lice successfully it is usually 
necessary to dip at least twice, with an interval of 14 to 16 days 
between dippings, in order to kill the lice that hatch out after dip- 
ping, since these dips can not be depended upon to kill all the eggs 
or “nits.” Spraying is generally unsatisfactory as a method of 
applying dips to sheep, as it is too difficult to wet the wool. 

Sheep should be handled carefully, not roughly. Dip the bucks, 
ewes, and lambs separately. The sheep should be fed and watered 
from 3 to 6 hours before dipping, 
in order that they may not be 
hungry or thirsty and yet not 
vorged with food. In hot weather 
they should be cooled off before 
dipping, and when the nights are 
cold they should be dipped in time 
to dry off before night. Ten days 
should elapse after shearing before 
dipping, in order that cuts may 
heal, especially when arsenical dips 
are used. Because of their ex- 
tremely poisonous nature it is usu- 
ally inadvisable to use arsenical 
dips in treating sheep. 

Prevention.—T'o prevent infes- 
tation with lice it is essential that Ficcurr 4.— sheep tick (Aelophagus ovinus), 

: : Engorged female, enlarged, (From 
contact with lousy animals be pre- Imes ) 
vented and that animals free from 
lice be kept out of sheds, pens, inclosures, or pastures where lousy 
stock have been within three weeks. After the first dipping, sheep 
should be put on clean pastures or held in clean inclosures to allow 
time for any eggs to hatch and the lice to die, or else the sheds and 
lots should be thoroughly cleaned out and disinfected before being 
used. For this sort of disinfection the coal-tar dips in double the 
strength used for dipping are satisfactory. 





THE SHEEP TICK? 


Location.—The sheep tick (Afelophagus ovinus) occurs in the wool 
and on the skin. 

Appearance.—The sheep tick is not really a tick, but is a kind of 
wingless fly. (Fig. 4.) It has six legs, whereas the full-grown true 
ticks have eight legs. The mouth parts are very similar to those of 
other flies. These insects are reddish or gray-brown in color, and are 
about a quarter of an inch long on an average, and may therefore be 
easily distinguished from the lice. They are distinctly divided into 
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1 or additional information see Farmers’ Bulletin 798, The Sheep Tick. 
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head, thorax, and abdomen, which distinguishes them from the true 
ticks, which are occasionally found on sheep, as these true ticks have 
the thorax and abdomen fused, with the head not conspicuously 
distinct. 

Life history.—The egg of the sheep tick is not laid as such, but is 
retained in the body of the female until it develops into a larva or 
pupa, which occurs in about seven days. The pupa is then deposited 
by the tick and is attached to the wool of the sheep by a gluelike 
substance. When deposited it is covered with a soft, white mem- 
brane, which becomes brown and hard in about 12 hours. The pupae 
of the sheep tick are commonly called eggs. The young ticks emerge 
from the pupal stage in 19 to 24 days, the shorter time being in 
warm weather and the longer in cold weather. The tick is almost 
full grown when it leaves the pupal case and it becomes mature in 

3 to 4 days. After copulation the 
/ female may deposit its first pupa in 
y 8 to 10 days. 

Distribution. — Sheep ticks are 
widely distributed over the world 
and are common in the United States 
on both farms and ranges. Where 
dipping of range sheep for scab has 
been practiced it has kept down the 
sheep tick, but where it has ceased 
sheep ticks have become very preva- 
lent. They are most common on 
coarse-wool and medium-wool sheep, 
and prefer the neck, breast, shoul- 
ders, belly, and thighs. 

Symptoms and lesions.—The dam- 
age done by the sheep tick is of two 
kinds. The tick is a bloodsucker, 
causing great irritation, loss of 
blood, interference with feeding, 
Ficurm 5.—Sheep-scab mite (Psoroptee ®0d consequently poor nutrition and 

communis ovis). Female. Dorsal reduced, vitality. It lives in the 

eT Stites) ee (After Sal Wool and lowers the value of the 

wool by soiling it with the excreta 

and pupal cases. This loss is in addition to the wool deterioration 

which results from the injury to the sheep itself. The ticks may be 

found on parting the wool. Their presence may be suspected when 
sheep bite, scratch, or rub, and show a ragged fleece as a result. 

Treatment.—The treatment for ticks is dipping the sheep. The 
coal-tar creosote, cresol, nicotine, and fused bentonite-sulphur dips 
are all satisfactory if used according to the manufacturers’ directions. 
Dip the sheep twice, with a 24- to 28-day interval between dippings. 

Prevention.—All places which have been occupied by ticky sheep 
should be regarded as dangerous for a period of two months, as 
the pupae may retain their vitality under certain conditions for 
almost this length of time. Usually pupae remain in the wool, but 
wool containing pupae may be rubbed off or pulled off, and young 
ticks hatching from such pupae may afterwards get on the sheep. 
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Inclosures which are to be used for clean sheep within this period 
should be thoroughly cleaned and the litter and manure disposed of 
in such a way that sheep can not come into contact with them until 
after the 60-day period. A strong solution of coal-tar dip should 
also be used, but this can not be depended on to kill the pupae, though 
it is useful in killing the ticks that might escape a cleaning process. 
To disinfect stone or wire-fence corrals, brush or straw may be scat- 
tered over the surface of the ground and burned. Clean sheep must 
be kept away from contact with ticky sheep, and care must be taken 
to see that goats or other animals do not convey ticks to the sheep. 
Even persons may occasionally carry ticks for a short time on their 
clothing, and this must be kept in mind at shearing time and when- 
ever there is danger of infection from persons who travel from one 
flock of sheep to another. 


SHEEP-SCAB MITE? 


COMMON SCAB 


Location.—On the skin. 

Appearance.—These parasites (Psoroptes communis ovis) are very 
small animals, called scab mites. (Fig. 5.) The male is only 0.5 
mm. (one-fiftieth of an inc h) long and the female 0.625 mm. (one- 
fortieth of an inch), but they may be seen with the naked eye as 
small white objects, especially when placed on a dark background. 
It is easier to see them when they are warmed, by sunlight or other- 
wise, on such a background, as ‘they may then be in motion. The 
full-grown mites have 4 pairs of legs and these legs have long hairs. 
In the female there are so-called suc ckers on jointe -d stalks on the tips 
of the first, second, and fourth pairs of legs, and in the male on the 
first, second, and third, the fourth pair in ‘the male having a sucker 
which is not on a jointed stalk. 

Life history—The female mite usually deposits at least 15 eggs 
during her life, and may deposit 24. In 3 or 4 di ays these hatch, the 
young mites beginning life with only 6 legs. In 7 or 8 days these 
have become 8- legged “mites, which mate and begin depositing eggs 
in the course of the next 3 or 4 days. One investigator (Gerlach) 
has estimated that in 90 days this rate of reproduction under favor- 
able circumstances, beginning with a single impregnated female, 
would produce one and one-half million mites. 

Distribution—Scab was formerly widely distributed over the 
United States, being the greatest pest that sheepmen had to contend 
with. Quarantine ‘and eradicative dippings have nearly cleaned it 
out of the greater part of this country, so that at present it is largely 
a matter of cleaning up the relatively small amount still scattered 
about, an exceedingly difficult task, however, because of the scat- 
tered infection. The cooperation of individual owners in promptly 
reporting to local livestock sanitary authorities cases of seab or cases 
suggestive of scab is highly important in scab eradication. 

Symptoms and lesions.—The scab mite pricks the skin and sucks 
the blood serum. The puncture becomes inflamed, forming a small 
red spot with a slight cualiien of serum. This serum forms the 





*For additional information see Farmers’ Bulletin 713, Sheep Scab. 
200600°—40———-2 





8 FARMERS’ BULLETIN 1330 


scab, from which the disease takes its name. (Fig. 6.) The watery 
part of the serum dries out, leaving a small crust over the site of 
each bite, the aggregate of these bites leading to the formation of 
rather large crusts or scabs. At the same time the bite causes itching 
and this in turn leads to scratching, rubbing, and biting, thereby 
adding to the initial inflammation and producing a certain amount 
of hemorrhage as the scabs are rubbed off and sores form. The 
serum and sores afford lodging and favorable conditions for bac- 
teria and become infected. The skin reacts to the continued inflam- 
mation and becomes thickened. 
The first symptom noticed as a rule is the itching, manifested by 
a disposition to rub and scratch. The wool is roughene d and broken 
by the scratching, and this condition suggests the possibility of scab. 
The sheep become restless and spend considerable time biting and 
rubbing the affected spots, finally losing the wool off large areas and 





Figure 6.—Characteristic scab lesion in early stages of the disease. (From Imes) 


Jeaving scabby sores. (Fig. 7.) The time and energy spent in try- 
ing to alleviate ite ‘thing are time and energy lost from feeding and 
growing, and this fact shows itself in the poor condition of sc cabby 
sheep. Ultimately many of these sheep will die unless treated, and 
they are always so weakened as readily to fall victims to other 
diseases. 

The diagnosis of this disease is best made by a capable veterina- 
rian, as the disease is too serious to warrant taking any chance on 
its spread. Itching, loss of wool, and other conditions present in 
scab may also be shown in the presence of lice, sheep ticks, true 
ticks, bearded seeds, cactus spines, eczema, wilt lfire, summer sores, 
rain "rot, shear cuts, sunburn, and inflammation of the sebaceous 
glands; the effects of alkali dust may at times be mistaken for scab. 

Treatment.—The only satisfactory treatment for scab is dipping. 
Hand dressing will not suffice and permits the spread of the disease 
while seeming to cure obviously affected areas. Animals must be 
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dipped in a warm dip twice, with an interval of 10 to 14 days, pref- 
erably 10, between the dippings. Ewes, bucks, and lambs should be 
dipped separately, Sheep must be held in the dip not less than two 
minutes; animals severely affected, especially if fine-wool sheep, should 
be held three to five minutes the first time, unless the crusts and 
scabs are first broken up and soaked with dip. The lime-sulphur dip 
and the nicotine dip are recognized in official dipping for scabies. 
Prevention.—Open pasture that has been used by scabby sheep is 
regarded as dangerous for a month, and buildings are regarded as 
dangerous for the same le ngth of time. Keep clean sheep away from 
old bedding grounds and other infected areas for 30 days after in- 
fected sheep have been removed from them. Small enclosures which 


FiGuRE 7.—Scabby buck with entire hindquarters and flank affected. (From Imes.) 
(The discolored area is due to dip stain from hand dressing) 


have been occupied by scabby sheep should be cleaned and disinfected. 
All litter and manure should be removed and exposed surfaces 
sprayed with a coal-tar-creosote dip. Protection from reinfection is 
afforded for 60 days by lime-sulphur dips provided the dip is not 
washed out by rain or otherwise. Stray sheep should be looked on 
with suspicion, and goats may carry scab mites for long periods. 
Care must be used in - purchasing sheep from areas where “there has 
been any scab. 

; OTHER VARIETIES OF SCAB 


Head scab and foot scab in sheep are relatively rare diseases 
caused by species of aia aie from those causing common scab. 
The same methods of treatment may be used, but head scab may 
prove more difficult to cure and four or five or more dippings, sup- 
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plemented by local applications of remedies, may be necessary. In 
vases of head scab the interval between dippings should be shortened 
to a week or even to five days. 





Ficurn 8.—The spinose ear tick (Otobius mégnini). A, ear ticks and débris from ear of 
cow (about natural size). 8B, engorged larva (magnified five times). (, young tick 
(magnified five times). D, partially engorged young tick (magnified five times). J, 
fully engorged young tick (magnified five times). F, adult female (magnified five 
times). G, adult male (magnified five times). (From Imes) 


OTHER EXTERNAL PARASITES 


True ticks occasionally infest sheep, but in this country it is rare 
to find ticks present on sheep and we are fortunately free from ticks 
that habitually infest sheep. Among those that do occur on our 
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sheep is the spinose ear tick,’ (Otobius mégnini [Ornithodorus 
mégnini|). This is particularly prevalent in the Southwest. It 
enters the external canal of the ear and attaches there well below the 
hair line, sucking blood from the tender skin. The ticks enter the 
ear as 6-legged seed tic ‘ks, become engorged, grublike larvae, molt to 
form the 8- legged nymph, which is covered with numerous small 
spines, and after months spent in the ear the nymphs crawl out, con- 
ceal themselves in dry protected places, transform into adult ticks, 
and mate, (Fig. 8.) The female lays eggs which give rise to the 
6-legged seed ticks and these in turn infest new hosts. Infested 
animals often have the ear canal plugged with wax and the excre- 
tions of the ticks. Such animals shake their heads or turn them 
from side to side. The ticks cause serious injury and occasionally 
death, especially among horses and cattle. The best treatment is to 
clean the ear canal with a wire 
loop, using care not to injure the 
animal, and inject into the canal 
a mixture of 2 parts commercial 
pine tar and 1 part cottonseed oil. 

The screw worms‘ (Cochliomyia 
macellaria and C. americana) are 
the maggots of blowflies that are 
especially prevalent in the South- 
west and South. They are espe- 
cially apt to infest sheep recently 
sheared, getting into the fresh 
cuts, and in the same way to at- 
tack sheep and other animals that 
have been recently castrated, de- 
horned, or otherwise injured by 
having the skin broken. 

According to entomologists of 
the Federal Bureau of E ntomology 
and Plant Quarantine, the screw= FIGURE 9§.—A_ screw-worm fly, as _ seen 
worm flies (C. americana and C. from above. Much enlarged. (From 
macellaria) are bluish- -green blow- Bishopp, Mitchell, and Parman) 
flies with three dark stripes along the back between the wings, and 
with a yellowish-red face. The yellowish eggs are laid in irregular 
masses on the edges of wounds or blood spots. The eggs hatch in 
10 to 12 hours into small maggots which promptly penetrate the 
wound, causing bleeding and pain. The maggots destroy the tis- 
sues rapidly and enlarge the wound, thus attracting more flies. 
Finally the vital organs are exposed, or the poisons from the ex- 
tensive wounds are absorbed, and the animal dies. The maggots be- 
come full-grown (about two-thirds of an inch long) in 5 to 6 days, 
leave the wound or carcass, burrow into the ground, and change into 
flies 3 to 14 days later. 

The two species of screw-worm flies can be distinguished only by a 
microscopic examination. One species is primarily a parasite of 
warm-blooded animals and is usually the first to attack. The other 








%For additional information see Farmers’ Bulletin 980. The Spinose Ear Tick and 
Methods of Treating Infested Animals. 

‘For additional information write to the Bureau of Entomology and Plant Quarantine, 
U. S. Department of Agriculture, Washington, D. C 
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species usually invades the wounds a little later, but the two may 
be present in the same wound. The maggots of certain other blow- 
flies also may be found in wounds and in the soiled wool of sheep. 
These various blowflies breed in carcasses of dead animals. The 
number of flies produced depends, largely, on the size of the carcass. 
It has been estimated that the carcass of a horse or cow will breed 
about a million flies. 

The best treatment for an infested wound is to pour in chloroform 
or benzol, later remove the maggots, and apply commercial pine-tar 
oil, of specific gravity 1.065, or diphenylamine to prevent fresh attacks. 
Probing and opening the burrows are regarded as inadvisable. When 
the wound is severe it is advisable to call in a veterinarian as there is 
sometimes serious danger from hemorrhage and infection. Every year 
numerous animals die from screw-worm infestations. 

By way of prevention it is essential that carcasses of animals dy- 
ing from any cause should be promptly burned or otherwise dis- 
posed of so that flies can not breed in them. If they are buried they 
should be buried in quicklime and the entire carcass should be at 
least two feet under ground and the soil tightly packed. Shearing 
cuts and other injuries from accident or operations should be coated 
with pine tar to prevent flyblow. 
Flytraps are valuable as_ control 
measures, 

Sheep-wool maggots belonging to 
a number of species (Phorméa regina, 
Lucilia sericata, and others) are 
Ficure 10.—Screw-worm maggot, side somewhat similar in habits to the 

view. Enlarged. (From  Bishopp, ° 

Mitchell, and Parman) screw-worm fly. Related flies have 

become a very serious pest to sheep 
in Australia. The flies deposit their eggs or young in the wool. In- 
fested sheep are sometimes treated by clipping the wool about infested 
parts and applying concentrated dip, chloroform, or mixtures of 
turpentine and tar. It is also advised that lambing should occur as 
early as possible and shearing be carried on before the warm weather 
sets in, to reduce the chance of infestation. The wool of sheep, 
especially those affected with diarrhea, should be kept trimmed about 
the tail region to prevent flyblow at this place. A practice which 
has been found of considerable value in Australia consists in spray- 
ing the tail region of the sheep with 0.7 per cent solution of arsenious 
oxide just before lambing time. This can be done quickly and easily, 
is cheap, and affords considerable protection. The prompt destruc- 
tion of carcasses is as Important in the control of these maggots as it 
is in the control of the screw worm. 








INTERNAL PARASITES 


The internal parasites include tapeworms, flukes, roundworms, and 
a few other forms, such as the maggots causing grub in the head, 
the tongue worm, and the one-celled forms, or Protozoa, these last 
being microscopic in size and of comparatively little known im- 
portance in the United States so far as sheep are concerned. 

The following discussion includes the more important of the nu- 
merous kinds of internal parasites that infest sheep. 
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ARTHROPODS 


The arthropods include certain forms that live during a portion 
of their life as internal parasites of sheep, though most of the arthro- 
pod parasites of sheep are external parasites. 

The arthropods are forms which possess 6 or more leglike append- 
ages, such as the insects, which, in a limited sense of ‘the word, in- 
clude those forms with 6 legs, the spiders and spiderlike forms, 
which as adults have 8 legs, ‘and other forms having more than 8 
legs, some of them a considerable number. 

"The life history of the arthropods varies so greatly in the case of 
different forms that it is hardly possible to give a general statement 
covering it. 


GRUB IN THE HEAD 


Location.—The grubs (Qestrus ovis) occur in the nostrils and in 
such communicating cavities as the frontal sinus and the maxillary 
sinuses, cavities in the upper jawbone. 

Appearance.—The parasites appear as maggots which at first are 
less than 2 mm. (one-twelfth of an inch) long. When fully devel- 
oped in the sheep, they are usually over 2 cm. 
(four-fifths of an inch) long and 7 mm. (almost 
one-third of an inch) wide, though the grub may 
contract or expand to a smaller or greater dimen- 
sion. There are 11 segments, rather flattened on 
the ventral (lower) surface and arched on the 
dorsal (upper) surface. The ventral surface is 
spiny, the dorsal smooth. At first the grubs are 
white, later they become yellowish and ‘darker, a 
band appear ing on the dorsal side of the segments 


Figure 11.—Grub i 
and finally becoming black. (Fig. 11.) “At the ~"“he baad (ame 





head end are two large hooks and at the tail end Sa uae: ee 
are two rounded breathing pores. low, grub turned 


Life history—The adult fly (fig. 12), which ee oe ae 
looks something like an overgrown house fly, is ley) 
active during the summer, usually i in June and July. The female 
fly deposits a tiny grub on the edge of the sheep’s nostril. Sheep 
usut lly run when the fly attacks them or is seen by them, often be- 
coming frantic and holding the nose in the dust or against other 
sheep. | The attack occurs usually during the heat of the day, the fly 
being quiet in the early morning and late afternoon. The grub 
migr rates up the nostr ils by means sof its hooks and spines, and may 
make its way to the communicating cavities. Occasionally grubs 
fail to leave the sinuses in time and become too large to get through 
the apertures they entered; these die and usually “become calcified. 
The grub in the sinuses feeds and grows until it is ready to leave 
the sheep. The length of time required for the grubs to reach 
maturity in the head of the sheep may vary from 1 to 10 months. 
At maturity they leave the sheep and fall to the ground, into which 
they burrow a short distance. Their skin becomes hard and le vathery, 
and they lie quiescent for three weeks or two months, according to 
conditions of temperature and moisture. Finally the adult flies break 
out from the leathery envelopes within which they have undergone 
their transformation from the preceding stage, like a butterfly in a 
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chrysalis, crawl to the surface, and are ready to mate and then to 
deposit their young. 

Distribution.—This parasite appears to be prevalent throughout 
the United States wherever sheep are kept. 

Symptoms and lesions.—As the grub crawls about in the nostrils 
the hooks and spines set up an irritation which is at first acute, caus- 
ing a profuse discharge from the nose, resembling a “cold in the 
head.” Presently the nostrils show evidence of bacterial infection, 
the flow thickens and becomes discolored, presenting the condition 
called “snotty nose” by sheepmen, a pronounced catarrhal condi- 
tion. The hooks and spines set up minute hemorrhages, which are 
visible on post-mortem examination as rows of blackened dots on 
the mucous lining of the nostrils and sinuses. One result of this 
irritation and inflammation is a thickening of the mucous membrane, 
a condition which interferes with the normal function of smell and 
helps to close the breathing passages, which are already functioning 
improperly as a result of the thick, catarrhal 
secretions. Consequently the sheep experi- 
ences difficulty in breathing, and this tends 
to impair its general physical condition. 
Add to this the fact that the sinuses may be- 
come filled with purulent matter and that the 
toxins from the purulent matter are con- 
stantly absorbed and there is evidently pres- 
ent a condition which must weaken an animal. 
Furthermore, the irritation due to the wan- 

dering of these spiny grubs over the sensitive 
Pioune 12. Adult fy mucous membrane of the nostrils prevents the 
which causes grub in the 

head (Oestrus ovis). sheep from resting or devoting its full time 

Cnlarged. (From Bau) 4 . . 

and energy to feeding and growing. 

Though the characteristic symptom of grub in the head is the 
profuse discharge from the nose, the sheep show other evidences of 
the infection. They sneeze frequently and often show symptoms 
of difficult breathing. The eyes become inflamed, as would be ex- 
pected in connection with an inflammation of the nostrils, the head 
is often carried low or may be moved about in a peculiar manner 
as though the sheep were trying to rid themselves of an obstruction 
in the head, the appetite is diminished, or at least the sheep eat 
less owing to distraction from pain and difficult breathing, and in 
severe cases the animals may have convulsions and ultimately die. 

Treatment.—The treatment for this condition is not very satisfac- 
tory. Dependence must be placed on preventive measures, which 
are, unfortunately, not well established as effective and practical. 
One of the treatments which have been advocated is to put the sheep 
in an inclosure on hard ground or on a floor of some sort which has 
been sprinkled with lime, and to mill them around so as to stir up 
the lime and cause violent sneezing, in the hope of expelling the 
grubs in this manner. This may remove some grubs from their posi- 
tion in the nostrils, but it can have no effect on those in the sinuses 
and will by no means remove all those in the nostrils. Attempts 
have been made to kill or remove grubs by putting the sheep in a 
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room with burning sulphur, some person remaining there as long as 
possible to test the strength of the fumes. This is dangerous to the 
sheep and the operator and can not be recommended, especially since 
it is not very successful. It has recently been reported that the in- 
troduction into each nostril of 3 ¢. ¢. of a mixture of equal parts of 
carbon disulphide and a light mineral oil is of value in killing the 
grubs. In the case of particularly valuable animals which are seri- 
ously affected, the sinuses may be opened with a trephine and the 
grubs extracted with forceps. Sheep tolerate the operation well 
enough, but the operation is one that should be done by a competent 
veterinarian. If a sheep is not worth the cost of such an operation, 
it should be sent to the butcher before the progress of the disease has 
rendered the animal unfit for food. 

Prevention.—So far no means of preventing infestation have been 
discovered. Critical experiments indicate that smearing the noses 
of sheep with pine tar or other sticky substances is ineffective as a 
yreventive. Mechanical devices, such as nose guards intended to 
<eep the flies from attacking, have also failed to “provide protection. 


TAPEWORMS 


Adult tapeworms are usually composed of a head, armed with 
hooks and suckers, as a rule (though those in the sheep’s intestines 
have no hooks), and a body consisting of a number of flat segments 
arranged in a chain. Adult tapeworms are usually found in the 
small intestines, but in some cases they may occur in the stomach, 
large intestines, or the ducts of the liver and pancreas. Tapeworms 
produc e eggs of microscopic size which pass out in the feces and on 
being sw% allowed by a suitable host, usually of a sort different from 
the host of the adult tapeworm, give rise to an intermediate stage, or 
larva, which is usually more or less spherical or elliptical and com- 
posed of a tapeworm head and neck attached to a membrane, the 
membrane usually inclosing a clear fluid. In the case of many of the 
common tapeworms this form is called a bladderworm. It usually 
occurs in the body tissues, and when it is eaten by the host of the 
adult tapeworm the head of the t tapeworm passes to the intestine and 
forms the adult worm by the addition of segments back of the head. 
This tapeworm in turn produces eggs and the cycle is repeated. 
Thus, certain tapeworms in the dog give rise to certain bladder- 
worms in sheep, the tapeworm eggs in the feces of the dog being de- 
posited on the pasture and pic ‘ked | up by sheep with the herbage 1 that 
they eat. The dog in turn becomes infested with tapeworms when 
it eats the bladderworms in the me: it, brain, liver, entrails, or other 
parts of the sheep. 

Sheep may harbor adult tapeworms in the intestines and bladder 
worms in the body tissues. 


}HE MONIEZIAS 


Location.—These tapeworms (Monie Zia ¢ He pansda and V. be nede nz) 
are found in the small intestines. 
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Appearance.—They are whitish to yellowish in color and may 
attain a length, in some specimens, of several yards. (Fig. 13.) The 


individual segments of a worm are 
broader than long, and each segment 
contains at some period of its develop- 
ment a complete set of reproductive 
organs. The end segments are full 
of eggs, and these segments break 
off from the rest of the worms and 
pass out in the manure, where they 
are often found by the farmer and 
regarded as complete worms. The 
presence of these segments in the 
feces serves to diagnose cases of in- 
festation with the tapeworm. 

Life history.—The life history of 
these tapeworms remained quite un- 
known until recently, when it was 
ascertained that certain free-living 
mites may serve as_ intermediate 
hosts. Details of the development 
of the tapeworm larvae in the inter- 
mediate hosts and of the survival of 
the infected mites on pasture are not 
yet available. 

Distribution. — Tlese tapeworms 
are more or less common throughout 
the United States. These two forms 
(Mf. expansa and M. benedeni) are 
also widely distributed outside the 
United States. 

Symptoms and lesions.—When 
these worms are present in sheep in 
large numbers they cause obstruc- 
tion of the intestine and intestinal 
irritation, with the result that they 
interfere with digestion, and the 
sheep become unthrifty, weak, and 
emaciated ; such sheep are unable to 
stand adverse conditions, such as bad 
weather or poor feed, and die when 
sheep not so infested may survive. 
The digestive derangement is mani- 
fested by diarrhea as a rule. It is 
known that tapeworms often cause 
very marked and even severe nervous 
symptoms in man, and while such 
symptoms are more difficult to detect 
in sheep there is every reason to sup- 
pose that they may occur. 


On post-mortem examination of affected sheep the tapeworms are 
found in the small intestine, often in large numbers. 


The sheep 
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show no special indications of their presence other than poor condi- 
tion, evidences of diarrhea, and inflammation or catarrh of the 
intestines. 

Treatment.—Various treatments have been recommended. Among 
the remedies which have been used are the following: 

Kamala—tThis drug has been given in doses of 1 dram to lambs. 
It causes diarrhea, and lambs so treated may remain poor for some 
time in spite of abundant feed and good conditions otherwise. 

Kamala and copper sulphate—A mixture of kamala and finely 
powdered copper sulphate has been recommended for the removal 
of these tapeworms from sheep. The mixture is prepared by adding 
3 ounces of finely powdered copper sulphate to 1 pound of kamala. 
and is administered in hard gelatin capsules in the following dosage : 
Adult sheep, 1.5 drams; 60- to 90-pound lambs, 1 dram; 40- to 60- 
pound lambs, 40 grains; 30- to 40-pound lambs, 30 grains. 

Oleoresin of male fern.—This is given in doses of 1 dram, and may 
be given with 2 to 4 ounces of castor oil. 

In South Africa good results have been reported from the use of 
a mixture containing 1 part of sodium arsenite (testing 80 per cent 
arsenious oxide) and 4 parts of copper sulphate. The total dose of 
the mixture is as follows: For animals 2 to 4 months old, 180 milli- 
grams; 4 to 6 months old, 250 milligrams; 6 to 10 months old, 375 
milligrams; 1 year old, 500 milligrams; 2 years old or older, 625 
milligrams. This may be given as a powder. Withhold feed and 
water the afternoon before dosing; dose the following morning: 
allow feed that afternoon and feed and water the next morning. 
The dose may be repeated the day after the first dose, in which case 
feed is allowed the afternoon after the first dose, the animal is 
dosed the following morning and fed that afternoon, but no water 
is allowed from the afternoon preceding the first treatment until 
the morning following the second treatment. Owing to the poison- 
ous nature of arsenic, it is best to test the treatment on a few sheep 
to be sure the dose is safe before dosing a flock, and the drugs should 
be kept out of reach of children and animals. If the treatment is re- 
peated at intervals of a month or more through warm weather, the 
single treatment should be used. 

The Oklahoma experiment station reported very good results from 
a solution containing 1 per cent copper sulphate and 1 per cent by 
weight of snuff or powdered tobacco. The tobacco is steeped over- 
night and the copper sulphate then added. The dose is 50 ¢. ¢. 
(about 114 ounces) for lambs and twice this amount for full-grown 
sheep. 

A 40 per cent solution of nicotine sulphate has replaced to a large ex- 
tent the snuff or powdered tobacco for making a copper sulphate solu- 
tion containing nicotine. One ounce of the nicotine-sulphate solution 
should be added to each gallon of copper-sulphate solution as recom- 
mended on page 32 in connection with treatment for the removal of 
stomach worms. /t is not advisable under any circumstances to increase 
the quantity of nicotine sulphate added to each gallon of copper-sul- 
phate solution. If a precipitate forms, the mixture should be stirred 
regularly to prevent sedimentation of the nicotine-sulphate—copper-sul- 
phate colloids. The dose of the combined solution is the same as for 
the snuff or powdered-tobacco solution, but should be diminished if 
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the full dose produces unpleasant symptoms. It should not be given 
to very old or very young ¢ animals, to animals in a weakened condi- 


Ficure 14. 


(From Stiles) 


‘worms and will not remove the heads. 





Fringed 
tapeworm (T'hysan 
osoma actinioides). 
About natural size. 


tion, or to those ‘suffering from disease conditions 
other than of parasitic origin. The alternating 
use of this solution with the straight copper-sul- 
phate solution is often good practice. Sheep fre- 
quently show symptoms of distress after the first 
few dosings with the copper sulphate and nicotine 
sulphate solution, but tolerate it better later. 

In some cases use of the above-mentioned treat- 
ments will remove only the segments of the tape- 
For this 
reason it may be necessary to repeat the treatment 
at 3- to 4-week intervals, 

Prevention.—No dependable preventive meas- 
ures against these tapeworms can be recommended. 


THE FRINGED TAPEWORM 


Location.—This tapeworm (T7hysanosoma 
actinioides) is found in the small intestine, the 

gall ducts, gall bladder, and biliary canals of the 
ive, and in the duct of the pancreas. 

Appearance.—These are whitish or yellowish 
tapeworms and may be a foot long (fig. 14), but 
are commonly shorter. They may readily be dis- 
tinguished from other tapeworms by the fact that 
each of the segments has a fringe on its posterior 
border. This fringe may be most easily seen when 
the segment is put into water, where the fringes 
can float out from the segment. Tapeworms found 
in the liver or pancreas will be this worm, not the 
Moniezias already described. 

Life history.—The life history of the fringed 
tapeworm has not been worked out. It may be 
similar to that of the Moniezias but no definite 
statement concerning this matter can be made, 

Distribution.—The fringed tapeworm is a para- 
site of western sheep and is found in the East 
probably only when the sheep have been shipped 
from the West. The infected range probably is 
confined to North Dakota, South Dakota, Nebraska, 
Kansas, Oklahoma, and Texas, and the States west 
of them. The parasite apparently has found con- 
ditions most favorable among range sheep, and it 
seems to be losing ground with the breaking up 
of the big western sheep ranges and the substitu- 


tion of small holdings of sheep. 


Symptoms and lesions. 


—The obstruction of the bile ducts and 


pancreatic ducts causes inflammation of these ducts and derange- 


ment of the liver. 


As a result there is an alteration in the quantity 
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and character of the secretions, which impairs digestion and causes 
a lack of thriftiness. This shows in lost flesh and poor quality 
of flesh and wool. Sheep weakened by fringed tapeworms may die 
from the parasitic infestation or from inability to withstand other 
adverse conditions. Infested sheep are commonly hidebound and 
suffer from diarrhea 
On post-mortem examination the tapeworms may be found in the 
intestine and in the liver and pancreas, and the ducts of these glands 
are usually found thickened when infested. In the spring of the 
year fringed tapeworms seem more likely to be found in the small 
intestines than at other seasons. 
Treatment.—No successful treatment is known for this parasite. 
Such treatments as have been attempted have failed, and all that 
can be recommended at this time are careful nurs- 
ing and good feeding. 
Prevention.—As in the case of the Moniezias, it 
is impossible to give specific directions for prevent- 
ing infestation. 


BLADDERWORMS 
THE THIN-NECKED BLADDERWORM 


Location.—The thin-necked bladderworm ((C'ysti- 
cercus tenuicollis) is found in the abdominal cavity 
attached to the mesenteries or omenta or in the’ Ficure 15.—Thin 


iver necked _ bladder- 
liver 
F ss worm (Cysticer- 
Appearance.—The bladderworm looks like a sac cus tenuicollis). 
full of a clear fluid with a white object which (From Stiles) 


is the head and _ neck, projecting into it from one 
end. It is usually about 1 inch in diameter, but may attain a long 
diameter of sever ral inches. ‘The bladderworm proper is surrounded 
by a cyst, which is developed by the host animal as a protective 
measure against the parasite. W hen this cyst is broken the parasite 
usually rolls out and is seen to be a thin-walled structure. By care- 
ful manipulation the head and its rather long neck may be squeezed 
out at one end of the “bladder.” (Fig. 15.) 

Life history.—If one of these bladderworms is fed to a dog, the 
cyst wall will digest, but the tapeworm head and neck will pass on 
to the small intestine of the dog and begin to grow segments back 
of the neck. In this way it will ‘form a tapeworm, one of the largest 
of the dog tapeworms (commonly called 7’aenta marginata, and 
more properly T7'aenia hydatigena). (Fig. 16.) This tapeworm 
attains a length of a yard or more, becoming mature and beginning 
to liberate egg-bearing segments in the course of 10 or 12 weeks. 
When dogs infested with these t tapeworms run over pastures used by 
sheep they leave feces containing tapeworm eggs on the pasture, 
and these eggs are spread by rain and washed onto the grass and 
into streams ‘and puddles, where the sheep drink. When ‘the sheep 
get these eggs in food or water the embryo escapes from its surround- 
ing shell, makes its way to the liver of the sheep, and begins to 
develop. In time it slips out of the liver and becomes attached to 
the mesenteries or omenta. At first it is a bladder without a head, 
but later the head and neck develop, and it is then ready to infect 
any dog that eats it. 





























20 


bladderworm of 


Stiles) 


About natural size. 


FARMERS” BULLETIN 1330 





Ficure 16.—Tapeworm (Tae- 
nia hydatigena) of dog, de- 
veloped from thin-necked 


sheep. 
(From 





Distribution.—This parasite is quite generally distributed over 
the United States, but the indications are that the worm is becoming 


less common as a result of improvements 
in disposal of viscera and offal at slaughter- 
houses during the last 20 years. It is most 
likely to be present where sheep are asso- 
ciated with dogs, either when herded by 
them or where stray dogs are common, and 
where sheep are slaughtered on farms or 
at small country slaughterhouses at which 
little care is exercised in disposing of the 
viscera and of diseased portions of car- 
casses. 

Symptoms and lesions.—Light infesta- 
tions with these bladderworms seem to do 
very little damage. Severe infestations, 
such as a sheep would get by eating grass 
that had an entire seement full of eggs on 
it, will make a sheep very sick and may kill 
it. Under these conditions sheep usually 
die at a rather early stage of the disease, 
while the embryos are wandering around 
in the liver, the immediate cause “of death 
being hemorrhage from the liver, or peri- 
tonitis. Post-mortem examination under 
these conditions would seldom be suffi- 
ciently minute to reveal the exact cause of 
the trouble, and it would seldom be charged 
to this parasite. 

On post-mortem examination the bladder- 
worms are usually readily observed in 
the mesenteries or omenta, or, in earlier 
stages, in the liver. When the liver has 
just recently been invaded, the presence of 
the parasite is usually indicated by serpen- 
tine markings showing the course of the 
wanderings of the young worms. 

Treatment.—There is no treatment for 
infestation with the bladderworm in 
sheep. 

Dogs should be kept free from tapeworms 
of any sort, including the one responsible 
for this bladderworm in sheep. For re- 
moving these tapeworms fast the dog from 
noon of one day until the following 
morning and then give it one of the follow- 
ing treatments: 

‘Oleoresin of male fern—The dose for 
dogs : 15 minims to 1 a (a quarter 
of a teaspoonful to a teaspoonful), ac- 
canis to size. This may be given in cap- 
sules and followed immediately. by an ounce 
of castor oil. 
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Areca nut.—This may be given in the same amounts as the oleo- 
resin of male fern, and will usually not need a purgative, as areca 
itself is a purgative. If feces are not passed in the course of four 
or five hours, it is advisable to give castor oil or some other purga- 
tive. As noted previously, areca nut must be freshly ground to be 
efficacious. 

Arecoline hydrobromide—For large dogs, one-half grain; 
for dogs of moderate size, one-fourth grain; “for small dogs, one- 
eighth grain. No purgative should be given, as this drug is itself 
purgative. 

Kamala.—This may be given in doses of half a dram to 2 drams 
(a half teaspoonful to 2 teaspoonfuls ). The powder may be given 
in sirup and will not need to be followed by a purgative, as kamala 
itself is a purgative. As in the case of areca nut, if feces are not 
passed in four or five hours, castor 
oil or some other purgative 
should be given. 

Any tape worms that are passed 
and the feces with them should 
be burned. On the farm this is 
easily done by using hay or straw 
for fuel. 

Prevention.—This consists in 
preventing ~~ from eating un- 
cooked me , especially diseased 
and paler meat and viscera. 
Slaughterhouse refuse should be 
tanked and not left where dogs 
can have access to it. The use of 
the tank has apparently resulted Figure 17.—Sheep muscle showing measles 
in @ diminution in the number of —_{fvsticereus ovis). Natural size. (From 
cases of this parasite in sheep and 
dogs, and the extension of this measure will probably eradicate it in 
time. Dogs should be kept free from tapeworms by suitable remedies, 
whenever necessary, and it would be advisable to give such treatment 
as a routine procedure about four times a year where there is any 
chance of dogs eating infective material. Stray dogs should be kept 
off farms and suppressed by appropriate measures. 





SHEEP MEASLES 


Location.—Parasites known as sheep measles (Cysticercus ovis) 
occur in muscles, including the heart, and intermuscular connective 
tissue, and as degenerate cysts in the lungs, walls of the first and 
fourth stomachs, and the kidneys. 

Appearance.—This parasite occurs in the meat (measly mutton) 
as oval cysts 3.5 to 9 mm. (one-seventh to one-third of an inch) long 
by 2 to 4 mm. (one-twelfth to one-sixth of an inch) wide. These 
cysts have a thin external membrane inclosing a clear fluid. On one 
side of the cyst is an opaque white object, which is the head 
and neck of a tapeworm. (Fig. 17.) When degenerated the cysts 
appear as cheesy or hard nodules, the hardness” being due to lime 
salts. 
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Life history.—The life history of this parasite is similar to that of 
the thin-necked bladderworm, the adult being a certain species of 
tapeworm of the dog (Taenia ovis). 

Distribution.—In the United States this parasite appears to be 
most common in the West, especially in Montana, Idaho, Washington, 
Oregon, California, Colorado, and Nevada. It has been found abroad 
in England, France, Germany, Algeria, Southwest Africa, New 
Zealand, and South America. 


Figure 18.—Gid parasite (Multiceps multiceps) from brain of sheep. Natural size. 
(From Hall) 


Symptoms and lesions.—Whien sheep have but a few of these cysts 
no symptoms are likely to be observed. When many cysts are present 
sheep will become very sick, and if all the eggs from one segment are 
eaten by a sheep it is likely to die. On post-mortem examination 
the cysts are the principal thing observed, though in badly infested 
cases the meat may be watery and discolored. 

Treatment and prevention.—These are the same as for the thin- 
necked bladderworm (p. 20) and its adult tapeworm. 
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THE GID PARASITE 


Location—The gid parasite (Multiceps multiceps. Synonym, 
Coenurus cerebralis) occurs in the brain or spinal cord. Degenerate 
worms that failed to reach the central nervous system may be found 
in muscles and other tissues. 

Appearance.—This worm occurs as a large cyst or bladderworm, 
attaining the size of a hen’s egg or larger, and is composed of a thin 
membrane containing a rather large amount of fluid. On the bladder 
membrane are a number of small, white objects about the size of a 

grain of wheat, projecting, as a rule, 
into the bladder uid. (Fig. 18.) 
These are the tapeworm heads. A 
parasite of this sort is called a 
coenurus. 

Life history—When such a blad- 
derworm, or coenurus, is eaten by a 
dog, fox, or coyote the bladder mem- 
brane digests, releasing the attached 
tapeworm heads. These heads then 
pass into the small intestine, where 
they form the adult tapeworms by the 
addition of segments back of each 
head. (Fig. 19.) Ordinarily the 
worm is fully grown and 2 or 3 feet 
long in the course of a month or two, 
though occasionally a longer period 
is required. The full-grown tape- 
worm produces minute eggs, which 
pass out in the feces of the dog on to 
the pasture or range. Under favor- 
able conditions these eggs are taken in 
by sheep with contaminated feed or 
water. The shell digests from the egg 
and releases an embryo, which is 
armed with six hooks. By means of 
these hooks the embryo cuts its way 
through the tissues of the sheep and 
into the blood stream. In the blood 
Ficurn 19.—Tapeworm stage of Mul- the embryos are carried to various 

et "“Gea tay «6 sétiseues, but only those that reach the 

brain or spinal cord are able to attain 
the full larval development, the others dying and degenerating by 
the time they reach the size of a pea. Those that reach the central 
nervous system at first move about on or in the brain or spinal cord, 
forming curving channels. At a suitable point the wandering ceases 
and the bladderworm grows and completes its development in about 
seven or eight months, the sheep dying in nine months or earlier. 

Distribution.—In the United States this parasite has heen found 
chiefly in northern Montana, where it has been established since 
about 1890, possibly longer. There have also been outbreaks of gid 
in Arizona and in New York. Cases have been observed also in 
various localities to which sheep have been shipped from infested 
200600°—40——4 
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regions. Occasionally cases are imported from Europe. Outside the 
United States the disease is known to occur in England, Scotland, 
Ireland, France, Germany, Austria, Hungary, Italy, Sardinia, 
Switzerland, Greece, Spain, Holland, Denmark, Iceland, Shetland, 
Morocco, Cape Colony, Southwest Africa, South Australia, New 
Zealand, Argentina, Chile, Canada, and Mexico. 

Symptoms and lesions.—At the time that the young worm gets to 
the brain there are usually slight symptoms of fever and restlessness, 
which are easily overlooked. If the sheep dies at this time, as a 
result of severe infestation, an examination of the brain will show a 
number of curving channels on its surface. As a rule the symptoms 
of this stage abate and there is no further indication of the presence 
of the parasite until it has grown to the point where the heads form. 
This will take place about the seventh or eighth month after infec- 
tion. The head of the worm can be evaginated from the bottom of its 
tubular neck, just as a glove finger may be turned inside out, and this 
brings its hooks and suckers into contact with the brain. From this 
irritation and from the pressure of the growing bladderworm there 
arise the very striking symptoms indicative of gid. Affected sheep 
very commonly walk in a circle, turning toward the side correspond- 
ing to the affected — of the brain when the parasite is on the 
surface of the cerebrum. When the parasite is located at another 
point the symptoms are somewhat different. In these cases. sheep 
may walk with the head held high and may step high, or with the 
head held low and with a stumbling gait, or may show other odd 
symptoms in the way of unusual locomotion. Such animals gradually 
lose interest in feed and water and finally cease eating or drinking. 
In consequence they become very much emaciated. They may move 
about continuously or stop at times and gaze fixedly at nothing in 
particular. They are difficult or impossible to herd and tend to lag 
behind the flock or become lost. The head is often carried to one side 
and the animal may become blind or appear to be blind. 

Unless surgical treatment or accident frees the sheep from its para- 
site, the animal will die, usually in the ninth month. When ex- 
amined after death the brain or spinal cord will be found to have on 
or in it a bladderworm, or more than one, and an equal amount of 
brain or cord tissue will have disappeared or been crowded aside by 
the growth of the cyst. The skull adjacent to the parasite is often 
softened or even absorbed to the point where it has a hole or several 
holes through it. In the late stages sheep are so emaciated that the 
meat is unfit for food. 

Treatment.—The treatment for gid is surgical. This is satisfactory 
only when the cyst is on the surface of the brain. Operation may be 
performed with a trocar and cannula or with a trephine. In the 
trocar and cannula operation the wool is sheared over the affected 
area, as determined by the symptoms and by palpation to find a soft 
spot or one where the sheep reacts violently to pressure. Under 
local anesthesia the trocar and cannula are driven through the skull 
and the trocar withdrawn from the cannula. If the cyst is struck, a 
watery fluid will issue from the cannula. This fluid is syringed out 
and the cannula withdrawn. Suitable cannulas are provided with a 
cleft to catch the bladder membrane and pull it out. If this fails, it 
is necessary to remove the membrane with forceps or by some other 
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means. This operation, like operations generally, should be con- 
ducted under aseptic conditions. The median line of the skull should 
be avoided. 

With the trephine outfit the wool is sheared over the proper area 
and under local anesthesia and aseptic conditions a V-shaped in- 
cision is made through the skin and the skin dissected back. A piece 
of skull is then cut out with a 5¢-inch trephine and the hard mem- 
brane covering the brain is cut with bent scissors. The parasite will 
usually push out and may be grasped with forceps and removed. If 
it does not appear, it may be necessary to explore for it with the 
finger. After removing the parasite and controlling the hemor- 
rhage, the skin flap may be sewed back along one side of the tip of 
the V, and the wound covered with a pledget soaked in some anti- 
septic. The animal should be kept quiet in a dark shed for several 
days after operation. 

Some sheepmen cut the skull with a pocket knife or puncture the 

cyst with a knife. In such cases the sheep is apt to die of infection, 
even if the worm is removed. 
The operation for gid calls for 
care and should be performed by 
a competent veterinarian. If an 
operation does not seem to be 
feasible, it is advisable to kill 
giddy sheep for mutton or send 
them to market before they be- 
come emaciated and unfit for 
food. 

Prevention.—The most impor-  Ficurm 20.—Hog liver infested with, hyda- 

ae ae ‘ . tid (Echinococcus granulosus). Greatly 
tant preventive measure is to de- reduced, (From Stiles) 
stroy the heads or at least the 
brains of giddy sheep. This may be done by burning. Where wood 
is scarce the skull may be split with an ax or a cleaver and the brain 
put on a forkful of hay or straw and burned. Where this is not 
feasible the brain may be removed from the skull, crushed, and cov- 
ered with formaldehyde, turpentine, or a coal-tar or tobacco dip. 
The essential thing is to destroy the parasite to prevent dogs, coyotes, 
or other animals from eating it. 

Another measure of importance is to keep dogs, especially sheep 
dogs, free from tapeworms. To this end it 1s advisable that they be 
given tapeworm treatment four times a year. For the treatments 
that may be used see page 20. Measures against coyotes and other 
noxious wild animals are valuable in controlling gid as well as in 
keeping down the destruction of stock. Stray dogs should be elimi- 
nated on the same grounds, 


THE HYDATID 


Location.—The preferred sites of the hydatid parasite (Hchinococ- 
cus granulosus) in sheep are the liver and lungs, but it may occur in 
practically any organ or tissue. 

Appearance.—The parasite occurs in sheep usually as a multiple 
bladder worm, varying from the size of a nut to the size of a child’s 
head, sometimes as a spherical object and sometimes irregular in 
shape. (Fig. 20.) It has a very thick, laminated bladder wall, 
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and in the simplest form of the parasite this bladder contains a clear 
fluid and minute objects resembling grains of sand lying unattached 
in the fluid. These grains are brood capsules, and each of them 
contains a number of very small tapeworm heads. Sometimes the 
bladder worm develops other bladder worms, attached or unattached, 
on the inside or outside. 

Life history—When the brood capsules from a hydatid are eaten 
by a dog, cat, or other suitable animal, each tapeworm head in the 
brood capsules develops into a tapeworm by the addition of segments 
back of the head. This tapeworm is a very small one, less than half 
a centimeter (about one-fifth of an inch) long. (Fig. 21.) As the 
hydatid may form thousands of such heads in its brood capsules, 
dogs may, on eating hydatids, become infested with large numbers of 
these worms. The eggs produced by the adult tapeworms in the dog 
pass out in the feces. When taken in by a sheep or 
other animal the egg hatches and releases an em- 
bryo which makes its way to some suitable tissue 
and develops into the hydatid. This hydatid may 
develop in man if an egg of the tapeworm is swal- 
lowed, and a large percentage of hydatid infesta- 
tions in man result in death. It is therefore a very 
dangerous parasite to human beings. 

Distribution.—This parasite has been found at a 
number of places in the United States proper and in 
Alaska, as well as in other parts of the world. Cer- 
tain regions are found to send a large number of 
infected swine to the slaughterhouses, though its oc- 
currence in sheep is comparatively rare in the United 
States, contrary to observations in other parts of 
the world where sheep are more commonly infested 
than are swine. Where it is locally prevalent, its 
abundance may be attributed to infected dogs which 
"apeworm  UNemt probably have become infected through carelessness 

nococeus granu- in the disposal of diseased carcasses and viscera of 

108s ied feran, slaughtered animals. Careless persons may feed 

Stites. *fter diseased portions of carcasses to dogs or leave them 

where dogs get at them and eat them. 

Symptoms and lesions.—The symptoms in sheep affected with 
hydatid depend on the location of the parasite and its size, and so are 
extremely variable. Where the parasite is small or has room to 
develop without crowding important organs, few symptoms may be 
noticed. On the other hand, the parasite may develop in such struc- 
tures as the brain or heart and cause very marked symptoms and sud- 
den death from pressure or rupture. As a rule, infestations will not 
be detected and correctly diagnosed during the life of a sheep, but 
will be found only on post-mortem examination. In such cases the 
large, thick-walled bladders are readily found. 

Treatment.—The only treatment for this condition is surgical, and 
this is not apt to be feasible in sheep, even if the disease should be 
diagnosed ante mortem. 

Prevention.—The most important measure in the way of preven- 
tion of this disease is the proper disposal of carcasses and portions 
of carcasses of animals dying on the farm or killed there or else- 
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where. The “condemned ” tank at the modern slaughterhouse has 
been one of the greatest factors in destroying parasites of this sort, 
and the lack of an equally good arrangement at the small country 
slaughterhouse and on the farm is one of the important conditions 
which permit such parasites to persist. Where diseased viscera, such 
as livers infested with hydatids, are thrown out where dogs can get 
at them, parasites of this kind are likely to be prevalent. The next 
measure of importance in controlling this disease is to keep dogs free 
from tapeworm by administration of tapeworm treatments four times 
a year. For these treatments, see page 20. Owing to the danger of 
persons acquiring hydatid disease and the serious nature of this dis- 
ease in man, dogs known to harbor this tapeworm should be killed 
and burned or buried deep in quicklime. 


FLUKES 


Flukes are usually flat, leaflike animals, provided with suckers, but 
not segmented like the tapeworms. They occur in the adult stage in 
various locations, the stomach, intestines, liver, 
lungs, and blood vessels, and may occur in immature 
stages in such tissues as the muscles. The adult 
flukes produce eggs of microscopic size, which pass 
out and hatch in water. The embryos released from 
the eggs infect snails, in which they transform into 
a succession of larval stages. The parasites finally 
escape from the snails, and may penetrate the skin’ preven 22.—com 
of the final host or may be swallowed, sometimes — 9m liver in 
after encysting, in food or water. ica.) Natural 

Sheep in certain localities in the United States, Stites) oe 
as well as in other parts of the world, suffer consid- 
erably from fluke infestation. The common liver fluke and the large 
liver fluke occur in American sheep. 





THE COMMON LIVER FLUKE 


Location.—These flukes (Fasciola hepatica) are found usually in 
the biliary canals and the ducts of the liver, though they may occur 
as wandering parasites in the lungs and elsewhere. 

Appearance.—The common liver fluke is a flattened, leaflike, brown 
animal, usually about an inch long. (Fig. 22.) There is a sucker 
at the anterior, or front end, on a cone-shaped extension, and just 
behind this is a ventral sucker. Through the skin or cuticula cover- 
ing the animal one can see the branching intestine and the uterus 
filled with eggs. 

Life history.—The eggs produced by the adult flukes pass out in 
the feces and on getting to water release a ciliated embryo. This 
embryo attacks certain species of snails (Galba bulimoides, G. b. 
techella, and G. ferruginea) and on entering the snail undergoes cer- 
tain changes, which in time give rise to a form called a cercaria. 
This is like a small fluke provided with a tail by means of which it 
swims about. Finally it loses the tail and encysts. The encysted 
cercariae may float about on or in water or may be attached to grass 
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blades or other vegetation. When these are swallowed by sheep, or 
other suitable host animals, the larval flukes escape in the digestive 
tract and bore their way through the intestinal walls to the body 
cavity. Here they wander over the surface of the viscera and the 
walls of the body cavity and as a rule finally perforate the capsule of 
the liver and reach the extremities of the biliary canals. A few go 
astray and perforate the diaphragm, getting into the lungs. In the 
liver the younger flukes grow and make their way down the canals, 
the larger ones being found in the bile ducts, and begin again the 
life cycle with the formation and passage of eggs. ‘The flukes may 
get to the liver by way of the blood stream. 

Distribution.—This parasite occurs over a large part of the world, 
where low, wet pastures and the presence of suitable snails make it 
possible for it to exist. It occurs in about 20 States in this country, 
and is most prevalent in Washington, Oregon, California, Utah, 
Texas, Arkansas, Louisiana, and Florida. It is also prevalent in 
Puerto Rico and Guam. 

Symptoms and lesions.—Sheep are likely to put on fat and seem- 
ingly improve in condition in the early stages of liver-fluke disease, 
usually in the summer and fall, apparently as a result of a stimula- 
tion of the functions of the liver. Later, however, they lose in con- 
dition. The skin and mucous membranes are paler and the animal 
is less lively. It feeds less and ruminates less. Edema appears as 
the composition of the blood is altered, and may be seen as swellings 
along the pendant portions of the body; for example, in the region 
under the jaw. Dropsy is often present. During the winter the sheep 
becomes leaner, breathes rapidly and feebly, and is dejected. <A 
diarrhea is usually present at a late stage of the disease, 

The animal may die at any stage of the disease, but if it survives 
the attack the flukes eventually leave the sheep and a part of the 
damage is repaired. Total recovery is hardly possible, as the liver 
is burdened with scar tissue in the areas where the flukes have been. 
The disease may be diagnosed from its symptoms, if one is familiar 
with it, but a safer diagnosis is based on the finding of the worm 
eggs in the sheep manure. 

For the purposes of the farmer and sheepman the surest diagnosis 
is made by killing a sick sheep and making a careful post-mortem 
examination. If the ducts of the liver are carefully slit and exam- 
ined, the flukes will be found as dark, leaflike objects which if 
watched a short time will show movement. The liver may be 
washed in a plentiful supply of clear water as it is cut up, and the 
water examined for the flukes that may wash out. The liver of in- 
fected sheep is softened and roughened, and may show channels un- 
der its capsule. In old cases puckered scar areas are present. The 
softening of the liver gives the name of “liver rot” to the disease. 
The biliary canals and gall ducts are much thickened and enlarged 
and often are marked by ridges on the surface of the liver. 

Treatment.—The remedies which have been found most satisfac- 
tory are male fern and carbon tetrachloride. The latter is much 
the cheaper and is preferable for treating sheep. 

Oleoresin of male fern is administered as follows: Give by mouth 
3 to 5 grams of the male fern (from 34 of a teaspoonful to 114 tea- 
spoonfuls), according to the size of the sheep, in 10 ¢. c. (21% tea- 
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yaa of a nonpurgative oil, in the morning, two hours before 
feeding. Administer the treatment on two to five consecutive morn- 
ings. The male fern should contain 24 to 25 per cent of filicine and 
3.) per cent of filicic acid. 

It has been found by European workers that 1 c. c. of carbon tetra- 
chloride administered in capsule to a sheep will kill all the liver 
flukes present with the exception of the very small ones. This treat- 
ment has the advantage of being very cheap, simple, and safe, and 
pen not have any bad effect on the sheep in the vast majority of 

‘ases. Apparently one dose is sufficient, and the animals can be 
dou effectively in the morning without special 
attention to fasting. The treatment has been 
used very successfully in this country. See 
comment on this drug under “The Nodular 
Worm,” page 39. 

It is advisable to have these drugs adminis- 
tered by a competent veterinarian, 

Prevention.—T he manure from infected sheep 
in sheds or inclosures should not be put on pas- 
ture, especially on wet ground. Sheep should 
be kept off wet pasture in places where fluke is 
prevalent, and swampy areas should be drained, 
filled, or fenced off. Frogs, toads, and carp are 
useful in the control of snails. Safe drinking 
supplies must be provided for sheep as the infec- 
tion may be water borne. 

It has been found in Europe and in the United 
States that a 1 per cent solution of ‘copper sul- 
phate applied to infested pastures, especially to 
wet areas, such as marshes and low swales, is 
very effective in destroying snails and preventing Ma 
losses from flukes. On large, wet areas a mixture PAGO? #2? Gegange 
of 1 part powdered copper sulphate by weight to ‘oides magna). | Nat 
from 4 to 8 parts of fine, dry sand may be ap- Stites)" 
plied by broadcasting, and this may also be 
done along the margins of ditches or streams. Snails in small 
streams may be destroyed by putting a gunny sack containing a few 
pounds of large crystals of copper sulphate in the headwaters. 
Damming the ‘stream at intervals aids in destroying snails along 
the banks. 





THE LARGE LIVER FLUKE 


Location.—The large liver fluke (Fascioloides magna. Synonym, 
Fasciola magna) occurs in the liver, commonly lying in cysts which 
contain one to several flukes and a quantity of dark-colored fluid 
filled with débris. While these cysts may originate in a biliary canal, 
they extend into the tissue, and the fluke is habitually found as a 
parasite in the liver substance in cysts and not as a parasite of the 

canals and ducts. Wandering flukes may be found in the lungs or 
sneha 

Appearance.—This is a large, thick species, which may attain a 
length of 10 cm. (4 inches). (Fig. 23.) The anterior, or front, 
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sucker is not carried on a distinct cone, as in the case of the common 
liver fluke, but in its general appearance otherwise the fluke resembles 
an overgrown specimen of the common liver fluke. 

Life history.—The life history of the large liver fluke is much the 
same as that of the common liver fluke, with snails (Galba bulimoides 
techella) of the same species as the one that carries the common liver 
fluke, as intermediate hosts. In Canada two other species of snails, 
Stagnicola palustris nuttalliana and Fossaria parva, have been found 
to serve as intermediate hosts of this fluke under natural conditions. 

Distribution—North America appears to be the home of this fluke, 
although it has been transplanted elsewhere. In the United States 
it is most prevalent near the Gulf of Mexico, especially in Arkansas 
and along the coast and river valleys of Texas. It also occurs along 
the west coast in both the United States and Canada and seems to 
have obtained a foothold at some inland points, as in part of Colo- 

rado, Montana, Wisconsin, and New York. 

Symptoms and lesions.—This parasite is much more common in 
cattle than in sheep. It seems to do rather little damage in cattle 
apart from rendering the livers unfit for use as food. In sheep, 
however, it may do considerable damage. Infected sheep lose condi- 
tion, but the appetite persists up to the time of death. Edema is 
present in the form of watery swellings of the dependent portions 
of the body. Abortions have been reported as prevalent in a flock 
of infested sheep, though it is unsafe to associate this with the fluke 
without further evidence. 

On post-mortem examination the livers show the characteristic 
cysts or else dark-bluish scars where the flukes have been and where 
healing has taken place. The flukes apparently die in the liver. 
The cy ysts take on the character of abscesses and may be present in 
the lungs and spleen as well as in the liver. Affected livers and 
other organs contain more or less coal-black pigment characteristic 
of the presence of this parasite. The worms may set up peritonitis, 
and the omentum may show black markings. 

Treatment.—No treatment is known for this dise: ise, though the 
use of oleoresin of male fern or carbon tetrachloride is indicated, as 
for the common liver fluke. 

Prevention.—The same measures that are used in the case of the 
common liver fluke (p. 29) are indicated here. The destruction of 
the snail host by draining or filling wet areas or by treating such 
areas with copper sulphate promises better control than medicinal 
treatment. 

ROUNDWORMS 


The parasitic roundworms or nematodes are elongated, cylindrical 
unsegmented worms. Some of them may be properly characterized 
as threadlike or hairlike. The body wall is usually rather trans- 
parent, and when the worms are examined with a microscope the 
internal organs are readily seen, usually in the form of a number 
of tubes. The sexes are generally separate and the males are usually 
smaller than the females. In general the females produce large 
numbers of eggs, though sometimes the eggs hatch in the body of 
the female and some “roundworms produce embryos without the 
previous formation of an egg with its yolk material and shell, 
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Most of the roundworms of sheep reach the animal, in which they 
develop to maturity, by being swallowed directly as eggs or young 
worms without passing through part of their development in 
some intermediate host, as the tapeworms do. In some cases the 
young worms that have hatched in the fields penetrate the skin 
of the host animal, entering the body in this way instead of by 
the mouth. Other worms have an intermediate host and undergo 
a certain development in this host before getting to the final 
host. The intermediate host harboring the larval worms may 
be eaten by the final host, thus infecting it through the digestive 
tract, or such intermediate hosts as 
mosquitoes may infect the final host by 
biting it, the larval worms then pene- | 
trating the wounded skin. \\ 

Even in the case of direct infection, 
when eggs or young worms are swal- 
lowed by the host ‘animal, nematodes 
which develop to maturity in the in- 
testine may not go directly there and 
develop immediately. They may pass 
through the walls of the digestive tract 
and get to the blood stream, leave the 
blood stream for the air passages of 
the lungs, crawl up the windpipe, and 
then pass down the esophagus or gul- 
let, and thus again reach the intestine, 
where they continue their development 
to maturity. 





THE STOMACH WORM 


Location.—This worm (/Zaemonchus 
contortus) is a parasite of the fourth 


stomach. It may be found elsewhere // 

in the digestive tract, but such occur- J 

rences are of little significance. ald 
Appearance.—Stomach worms (fig. wires cee ee 

24) are from one-half to 114 inches ure, male: left, female. Magee 


long and about as thick as an ordinary 
pin. The females are the larger and have a spiral striping. In 
the rear half of the body of the female there is a projecting portion, 
which may be seen on close examination. The smaller male may be 
distinguished by the fact that the posterior or tail end of the body 
is flattened and expanded. 

Life history.—The eggs produced by the female worms pass out in 
the manure and hatch in a few hours under the most favorable condi- 
tions of warmth and moisture. Under less favorable conditions 
hatching may require a number of days or even weeks. The embryo 
which leaves the egg undergoes further development until it becomes 
an ensheathed, infective larva. In this condition it is inclosed in a 
double skin and is very resistant. Whereas drying and low tempera- 
tures may se the egg or embryo previous to this stage, the en- 
sheathed larva can withstand severe cold and long periods of dry- 
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ness. When the grass is wet with rain or dew, these larvae crawl up 
the blades. Here they are swallowed by sheep as they graze. In the 
stomach the worms become mature in the course of two to three 
weeks, but do not begin to produce eggs in large numbers until about 
a month after they are taken in by the sheep. 

Distribution—The stomach worm occurs over almost the entire 
world, wherever there are sheep, cattle, or other suitable host ani- 
mals. In the United States it is most plentiful in the South, where 
it is favored by abundance of warmth and moisture, but it is quite 
common and a serious pest in the Middle West and in low, wet areas 
throughout the entire country. It is present in smaller numbers and 
does less di image in the high, dry, and cool areas of the Rocky Moun- 
tain States, but irr igation ‘supplies favorable conditions even here. 

Symptoms and lesions.—The first things noticed about infested 
sheep are dullness and lack of thrift. Diarrhea may be present. 
Later, the more characteristic features of stomach-worm «disease be- 
come evident in the form of anemia and edema. The anemia is mani- 
fested in the paleness of the skin and of the linings of the mouth and 
eyelids, and is due to the impoverishment of the blood from the blood- 
sucking habit of the worms. The edema is manifested in a swelling 
of the pendant portions of the body, especially of the portion under 
the jaw, causing what is called “ bottle jaw.” Sheep may become 
emaciated and finally die. 

If the fourth stomach of a sheep infested with stomach worms is 
opened (the fourth stomach is the one to which the upper end of the 
small intestine attaches), the worms can usually be seen as wriggling 
red objects. When the contents of the stomach are poured out many 
of the worms will usually remain attached to the lining of the 
stomach. A little careful washing will reveal them if they are cov- 
ered by the stomach contents. C ‘lose investigation of the lining of 
the fourth stomach will also reveal the pin-point punctures caused 
by the bites of the worms. There are usually a number of these for 
every worm, as the worm has the habit of attaching at one point for 
a time and then moving away and attaching at another point, leav- 
ing the old point of attachment bleeding for some time. The carcass 
of a sheep seriously infested with stomach worms is likely to be ema- 

ciated and the meat pale. 

Treatment.—A treatment which is satisfactory for the removal 

of stomach worms under most conditions is a 1 per cent solution of 
copper sulphate in water. A dose which has been found satisfactory is 
100 ¢. ¢. renee 3 ounces) for yearlings and older sheep and half as 
much for lambs 3 months old or older. To make this solution, dis- 
solve one-fourth pound of copper sulphate in 1 pint of boiling water, 
then add cold water to make a total of 3 gallons of the solution. 
Occasionally complaints are received that copper sulphate has not 
controlled stomach worms satisfactorily. Recent investigations in 
Texas and Australia showed that a 2 per cent solution of copper sul- 
phate is more effective for the removal of stomach worms than a 1 per 
cent solution and that this strength solution may be safely administered 
to sheep. ‘To make a 2 per ¢ cent solution, dissolve one-half pound of 
copper sulphate in 1 quart of boiling water, then add cold water to 
make a total of 3 gallons of the solution. The same dosages are 
recommended as for the 1 per cent solution. 
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Porcelain or enamel-ware receptacles should be used for the solution, 
as bluestone (copper sulphate) will corrode metal. This amount will 
dose 100 adult sheep, allowing 10 per cent for waste. Use only clear 
blue crystals of copper sulphate, discarding the pieces that have turned 
white. Crushing the crystals will hasten solution. In dosing, one 
may use a rubber tube with a funnel on one end and a piece of metal 
tube at the other. The metal tube is placed in the sheep’s mouth and 
the solution slowly poured through the funnel. If large numbers of 
sheep are to be treated, the appa- 
ratus pictured in Figure 25, or some- 
thing similar to it, may be used. 
The copper-sulphate solution is fed 
from a high reservoir, by siphoning 








open graduated glass tube, which 
may be made from a large olive jar, 
and allowed to escape in measured 
doses through the other rubber 
tube to the metal tube in the sheep’s = —_ | 
mouth. Instead of an open gradu- — 





4" 
| -— 

or by a tube or spigot near the bot- — 
tom, through a rubber tube into an a7 


ated glass tube, a large bottle or jar — F— F 
may be used if a third tube is put in ~_ errr i 


the jar, through the cork, one end ir - 
being open to the outside and the 
other opening near the bottom of 
the inverted jar, to equalize air 
pressure. This is shown in Figure 
25. The flow into and out of the 
glass tube is controlled by pinch- 
cocks, one person attending to this 
and one holding the metal tube in 
the sheep’s mouth. The sheep 
should remain on all four legs, 
with the head held horizontally 
while it is being drenched, which 
decreases the danger of getting the > 
drench into the lungs and killing 
the sheep. The solution should be 
allowed to flow slowly and the 
metal tube be moved about slightly 
in the mouth at the same time in 
order to keep the sheep swallow- 
Ing. It 1S essential that the cop- Ficurp 25.—Dosing device for adminis- 
per-sulphate solution be made up tering copper-sulphate solution 
accurately, be given in suitable 
doses, and be administered with care, and it is advisable to have a 
competent veterinarian give this treatment or the ones noted below in 
order to insure a maximum degree of safety. 

The sodium-arsenite and copper-sulphate mixture and the copper- 
sulphate and nicotine-sulphate solution, recommended for tapeworms, 
are also effective against stomach worms. 
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Tetrachlorethylene in doses of 2.5 to 3 ¢. ¢. for lambs and 5 ¢. ¢. 
(1.3 dr.) for adult sheep in an equal bulk of dry Epsom salt, given in 
capsule, has been found in experimental tests to be an effective remedy 
for stomach worms in sheep. Carbon tetrachloride given in the same 
dose and in the same manner may be substituted for tetrachlorethylene 
provided the feeding precautions outlined under “The nodular worm,” 
page 39, are observed. 

Recent investigations by the United States Bureau of Animal Indus- 
try have demonstrated that phenothiazine has unusual promise as an 
anthelmintic for the removal of various kinds of gastrointestinal 
roundworms from sheep. A dose of 25 grams of phenothiazine, either 
recrystallized or of a good grade of the crude chemical (without a 
conditioner designed to adapt it for insecticidal purposes) is ad- 
ministered to each sheep weighing 70 pounds or over; for smaller 
sheep 15 grams of the chemical is sufficient. The drug may be given 
either in a hard gelatin capsule or combined with effervescent salts 
and compressed into tablets. The host animals should have access 
to feed and water before and after treatment. 

Prevention.—Preventive measures are based on the life history. 
We know that the disease is spread by eggs, produced by the fem: ale 
worm, which escape in the manure on to the pastures. Infested sheep 
must. be regarded as a danger to young and uninfested sheep. The 
manure from the infested sheep is likewise dangerous. Consequently, 
young animals and uninfested sheep should be separated from older 
or infested animals and not exposed to contact with the manure from 
these animals. Furthermore, pastures which have been used by in- 
fested animals are dangerous to young animals and uninfested sheep. 
When animals that have stomach worms, either in a light or heavy 
infestation, are put on clean pasture, the eggs of the stomach worm 
will hatch on the ground and the infective stage of the worm will be 
present on the grass in considerable numbers in from 10 to 20 days, or 
even earlier in warm weather. The longer the sheep are on that pas- 
ture under ordinary weather conditions the more dangerous it will 
become from the increasing number of worms. To prevent setting up 
dangerous infestations, it is advisable that sheep be moved every two 
weeks to clean pasture. Inasmuch as pastures probably remain 
infected for about a year after sheep, goats, or cattle are moved 
from them, the program of moving sheep to new pasture, where 
permanent pastures are used, is a rather difficult one and calls for 
more land than is usually available. Consequently a modification of 
this program is necessary. 

The first essential is to protect the lambs. Young animals are more 
susceptible to parasitic infestation than older ones. They also suffer 
more from parasites when they are infected. Growth must be made 
during youth; it can not be made up in mature years. Parasites 
interfere seriously with growth and lead to the production of runts. 
Consequently the safest pasture should be furnished to the lambs, 
the older sheep taking the more dangerous pasture, if it is necessary 
for sheep to go back to old pasture within a year. Hillside pastures 
are likely to be safer than bottom land, as they benefit by the cleans- 
ing action of heavy rains and the following run-off, as w ell as holding 
less moisture. Lack of moisture is very unfavorable to the worms. 
Rich bottom pastures, on the other hand, are least likely to have an 
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infection washed off and are likely to have eggs and larvae from the 
hillsides above washed on to them. The more abundant moisture, 
moreover, is highly favorable to the worms. It is precisely these bot- 
tom pastures which are apt to be used for young animals, because 
they present the best growth of grass and are most attractive. 

In rotating pastures to keep down stomach worms, the sheep may 
be moved over cornfields, hayfields, and stubble of various sorts. 
During freezing weather, the eggs and nonresistant early stages of 
the young worm on pasture diminish as they are killed by freezing, so 
that the pastures at this time, while still infected, do not become in- 
creasingly dangerous. Plowing is a means of controlling infestation, 
the young worms being turned under and buried; apparently they do 
not get back to the surface in numbers sufficient to cause serious 
trouble. Such plowed land may be sown to forage crops and the 
sheep turned on these crops with safety. When different kinds of 
stock are rotated on pastures, sheep may safely follow horses or 
swine, but not cattle or goats, as these latter also may be infected with 
stomach worms and a number of other worms common to sheep, 
goats, and cattle. 

In experiments formerly conducted by this Bureau at Vienna, Va., 
it was found highly beneficial to dose sheep with copper-sulphate 
solution once every three or four weeks throughout the year, sheep 
thus treated showing no losses from stomach worms and making de- 
cided gains in wool and mutton over sheep kept under the same con- 
ditions but not treated. This appears to be the best control measure 
for use on sheep kept under the usual farm conditions. On Southern 
pastures of high carrying capacity, it is necessary to dose every two 
weeks if heavy stocking is practiced. 


THE SMALL TRIC HOSTRONGYLES 


Besides the common stomach worm, Haemonchus contortus, and the 
thread-necked strongyles, Nematodirus spp., sheep and goats are often 
infested with and sometimes suffer severely from infestation with a 
number of smaller trichostrongyles. The worms, included in this 
group are Ostertagia circumeincta, O. trifurcata, Cooperia curticei, 
(. oncophora, Trichostrongylus axei, T. vitrinus, T. colubriformis, 
and 7’. capricola. 


The medium stomach worms or brown hair avorms 


Location.—The medium stomach worms, Ostertagia circumcincta 
and O. trifureata, are found in the abomasum or fourth stomach, gen- 
erally in the end of the stomach nearest the small intestine. 

Appearance.—These worms are small and hairlike, about one-half 
inch long, and of a brownish color. 

Life history.—The life history of these worms is direct. The eggs 
are deposited by the female worms in the fourth stomach and pass 
out with the manure. Under favorable conditions of temperature 
and moisture these eggs hatch in about a day, and infective larvae 
develop in from 5 to 6 days. The infective larvae are taken into 
the body of the host animal in grazing; and, after reaching the 
fourth stomach, the larvae penetrate into the wall of this organ. 
Further development to the adult stage takes place in about 15 
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days, and eggs are found in the manure of infested sheep about 18 
days after experimental infection. 

Symptoms and lesions.—As a result of the penetration of the 
larvae the stomach wall becomes inflamed, dotted with small, white 
elevated areas and marked with minute hemorrhages. These affected 
areas increase in size and become nodular in appearance as the worms 
grow. With maturity the worms emerge from these nodules and the 
nodules recede and disappear. 

Inasmuch as under natural conditions infestation with Ostertagia 
is usually accompanied by infestation with the common stomach 
worm, Haemonchus contortus, as well as with infestation with other 
worms, it is rather difficult to describe any symptoms which can be 
specifically referred to infestation with Ostertagia spp. Sheep pri- 
marily infested with Ostertagia spp. are said to show progressive 
loss of condition, accompanied by intermittent diar rhea and stunting. 

Treatment.—The mixture of copper sulphate and nicotine sulphate 
as described on page 17, possesses some value for the removal of medium 
stomach worms, but it is not satisfactory under all conditions. Recent 
investigations carried out in the Bureau of Animal Industry indicate 
that phenothiazine is at least partially effective for the removal of 
these parasites. (For dosages, see under Treatment, pp. 32 to 34.) 


The small stomach and 
intestinal worms 


Location. — Several] 
species of small tricho- 
strongyles (7 ric ho- 
strongylus awxei, T. 
colubriformis, T. vit- 
rinus, and 7’, capri- 
cola) are found in the 
stomach and small in- 
testine of sheep and 
goats. Trichostrongy- 
lus axei occurs for the 
most part in the fourth 
stomach, while 7’. colu- 
briformis, T. vitrinus, 
Ficurb 26.—Small trichostrongyles of sheep. and 7. capricola — 
(Natural size) generally found in the 
small intestine, 7. 

capricola occurring more frequently in goats than in sheep. 
Appearance.—These trichostrongyles are small, hairlike worms 
about one-fourth to one-third of an inch long. (Fig. 26.) They are 
usually present in fairly large numbers, but on account of their small 
size they may be overlooked on post-mortem examination. The easiest 
way to find them is to wash out the first 20 feet of the small intestine 
in a glass dish and examine the washings against a dark background. 
Another method is to scrape the lining of the small intestine and to 

examine the scrapings. 

life history of these small trichostrongyles 
is similar to that of the common stomach worm, The eggs pass out 
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with the excreta, hatch on the ground, and develop to infective larvae, 
the length of time required for development depending upon such 
conditions as temperature and moisture. The infective larvae are 
taken in by sheep in grazing and develop in the host animal to ma- 
ture worms in about 21 days. The life histories of these worms 
differ from that of the common stomach worm in the extraordinary 
resistance of the embryonated eggs to drying. These eggs have been 
shown to be able to survive drying for 15 months under « experimental 
conditions. This ability of the embryonated eggs to withstand long 
periods of drying is of great importance in connection with the 
life history and with a possible control of pasture infection. It 
enables such eggs to survive long periods of drought and resume their 
development as soon as sufficient moisture becomes available, thus 
continuing pasture infections which might otherwise be terminated as 
a result of long-continued dry weather. 

Symptoms and lesions.—There are no noticeable gross lesions as- 
sociated with trichostrongylosis (infestation with trichostrongyles). 
An increased amount of mucus in the first 10 feet of the small in- 
testine and congestion of the wall of the small intestine have been 
reported by some investigators. The clinical symptoms are those 
usually associated with worm infestations, namely, loss of condition, 
unthriftiness, and anemia. The outstanding clinical symptom is a 
more or less persistent diarrhea, the feces being soft and pasty in 
the beginning of the infestation but rapidly ‘becoming fluid and 
watery as the disease progresses. The disease, referred to by the 
Australians as “black scours,” may last for weeks or even months, 
the younger animals, 3 to 18 months old, being the chief sufferers. 
There is at first little evidence of anemia, but as the disease progresses 
the anemia becomes more marked. In contradistinction to what oc- 
curs in infestation with the stomach worm there is, in pure infesta- 
tions, no accumulation of fluid under the jaw or in the abdominal 

‘avity, these conditions being commonly referred to as bottle jaw 
and potbelly. On post-mortem examination there is extreme emacia- 
tion, as evidenced by the wasting of the musculature and the negli- 
gible quantity of fat, but the blood does not show the pale, watery 
anemia commonly present in severe stomach-worm infestations. 

Trichostrongylosis may be differentiated from haemonchosis, a 
disease due to infestation with the common stomach worm Haemon- 
chus contortus, as follows: Trichostrongylosis is essentially a slow, 
protracted disease of young animals, especially lambs and yearlings, 
which appears shortly after weaning and continues through the sum- 
mer and winter. It is marked by unthriftiness, pronounced diar- 
rhea, progressive weakness, and loss of appetite. Anemia is not 
noticeable at first but becomes evident as the disease progresses; pot- 
belly and bottle jaw are absent in pure infestations. Infestation 
with common stomach worms, on the other hand, is a rapidly fatal 
disease affecting all classes of animals, accompanied by no noticeable 
stunting or consistent scours, that is, scouring may or may not be 
present, or may be intermittent. Anemia appears early in the course 
of the disease, and potbelly and bottle jaw are commonly present. 

Bone weakness, manifested by lameness and spontaneous fracture 
of the leg bones, especially of the femur and the humerus, has been 
reported “occasionally in sheep heavily infested with small tricho- 
strongyles. 
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Treatment.—Heretofore, repeated treatments with copper sulphate 
and nicotine sulphate, as described on page 36, offered the only 
means of medicinal control. However, recent evidence indicates that 
25 grams of phenothiazine per adult sheep is effective for the removal 
of the small trichostrongyles. (For details see under Treatment. pp. 
32 to 34). 

Australian veterinarians emphasize that the course of this disease 
is markedly influenced by nutritional conditions. Losses from tricho- 

strongylosis occur during the dry summer months 
when the grass becomes short. 


THE NODULAR WORM 
Location.—The adults of the nodular worm 
(Ocesophagostomum columbianum) live in the 
large intestine of the sheep. The larval worms live 
in nodules in the wall of the large and small intes- 
tines and occasionally make their way to the 
mesenteric lymph glands. the omentum, or the 
liver. The nodules are most numerous in the wall 
\ 


of the large intestine. 

Appearance.—The female worms attain a 
length of 15 mm. (about five-eighths inch), the 
males being a little shorter. (Fig. 27.) Both 
sexes have a characteristic solid white body. The 
head is bent over and forms a hook with the body. 

Life history.—The details of the life history 
are not completely known. The eggs from the 

a female in the large intestine of the sheep are passed 

Morn {Oescpniges, in the manure. The eggs hatch and the young 
tom sm commbie § WOFTNS undergo a certain amount of development 
ure, male; left, fe. on the pasture, becoming infective for sheep. 

m al & now tenified When swallowed by sheep, the larvae enter the 

Ransom ) walls of the large and small intestines. The time 

during which the larvae remain in the wall of 
the intestine varies considerably in different animals, but in general the 
larvae migrate from the wall to the lumen of the intestine within from 
1 to 6 months after infection, and they reach maturity in the course 
of a month after leaving the nodules. Larvae can be found only in the 
smaller and more recent nodules. Subsequently these cysts commonly 
reach a considerable size and contain a necrotic material, usually 
yellowish or greenish in color, cheesy in consistence, or often hard 
and almost stonelike. (Fig. 28.) Those larvae which get to the 
mesenteric lymph glands, the omentum, and the liver probably die 
in these places. 

Distribution.—This parasite was originally present in this country 
only in the Southern and Eastern States, but it has been spreading 
westward, probably with infested sheep introduced into western locali- 
ties for breeding purposes, and there is reason to fear that it will be- 
come generally distributed over the country. It has become rather 
common in the Middle West, and is a serious pest in the Northeastern 
States. It is still uncommon in the Rocky Mountain States, and as 
yet has not been reported from a number of these States. 
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Symptoms and lesions.—According to one investigator (Curtice), 
the symptoms of this disease may be only those of general debility— 
a pale mucous lining of the eyelids and mouth, emaciation, dry wool, 
etc. In severe cases diarrhea and emaciation may be excessive. In 
some places sheep raising has been abandoned on account of the dam- 
age done by this worm. It is evident that the injury due to numer- 
ous intestinal nodules, which prevent large areas of the intestine from 
functioning properly in the work of secretion and absorption, act 
as persistent irritants to the sensitive nervous system of the digestive 
tract, and serve to supply poisonous material from worms, bacteria, 
and dead tissue to the adjacent absorbing tissues of the intestines, can 
not fail to have a bad effect on the host animal. The resultant loss 
is seen in less meat and wool, decreased growth, and poorer quality 
of the animals, and the unfitness of nodular intestines, or so-called 
“knotty guts,” for sausage casings. 





FiGURE 28.—Sheep intestines showing lesions of nodular worm disease 


The post-mortem lesions are easily seen, the principal ones being 
the nodules, which may be larger than good-sized peas, on the walls 
of the large and small intestines, or in the mesenteric lymph glands, 
the omentum, or the liver. The nodules may be small, elevated ob- 
jects, or they may be larger and contain cheesy or limy matter, white, 
greenish, or yellowish in color. These nodules are sometimes mis- 
taken for lesions of tuberculosis, a rare disease in American sheep. 

Treatment.—As yet we have no satisfactory treatment for the 
removal of the larval worms which are in the nodules and beyond the 
reach of any remedies. There is some difficulty in getting a suitable 
drug past the four stomachs and into the large intestine in sufficient 
strength to remove these worms. Experiments in the Bureau of 
Animal Industry have indicated that tetrachlorethylene in doses of 
2, to 3c. c. for lambs and 5 ¢. c. for adult animals, given in a 
capsule, with an equal bulk of dry Epsom salt, repeated at intervals 
of four weeks, will in two or three months sometimes remove all 
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the nodular worms present in a sheep. Repeated treatments will also 
remove many of the thread-necked strongyles and related worms 
and some whipworms. Carbon tetrachloride may be substituted 
for tetrachlorethylene and administered in the same manner. Ten 
days or two weeks before sheep are to be dosed with carbon tetra- 
chloride they should be placed on a ration high in available calcium 
in order to avoid intoxications which sometimes follow where there 
is not a sufficient reserve of ionized calcium in the system. Such a 
ration may include steamed bonemeal, ground limestone, alfalfa 
meal, and alfalfa or clover hay. Abrupt changes of feed should be 
avoided prior to the administration of ca irbon tetrachloride; treat- 
ment within a few weeks after a change of feed may cause injury or 
death. It is advisable to produce 
prompt purgation in using carbon 
tetrachloride. The treatment 
should be administered by a 

competent. veterinarian. 

South African workers report 
good results from a treatment con- 
sisting of a mixture of copper 
arsenate, 2 parts; calcium hy- 
droxide, or slacked lime, 3 parts; 
and copper tartrate, 5 parts. The 
rie of this mixture is 1 gram, or 

15 grains, for lambs 3 to 6 months 
old; 1.8 grams, or 27 grains, for 
lambs 6 to 18 months old; and 2.5 
a ee a ny be) 37.5 grains, for animals 
mum trigonocephalum ). Female at left; Over 18 months old. : Two doses are 
male at, right. Magnified five times. given on consecutive days, and 
each treatment is preceded by the 
administration of 2.5 c. c. of 10 per cent solution of copper sulphate. 
The treatment is administered as follows: The sheep’s mouth is 
opened wide and the copper sulphate solution is poured alongside 
the tongue so that it runs down into the throat. Without closing 
the sheep’s mouth the proper dose of the copper arsenate, lime, and 
copper tartrate mixture, which is made up in the form of a powder, 
is placed on the back of the tongue immediately after the copper sul- 
phate solution is given. The ‘treatment. is repeated the next day. 
Sheep should not be given grain or be permitted access to a salt lick 
from two days before to one day after the treatment. If the pasture 
is dry, green feed should be furnished for a few hours before each 
dosing. “Sheep must not be kept from feed and water before treatment. 
They may graze immediately after treatment but should have no water 
for one to two hours after treatment. 

Suckling lambs should not be treated unless necessary. If treat- 
ment is necessary the lambs should not be permitted access to water 
for from four hours before to four hours after the treatment. Weak 
sheep and those which are small for their ages should get a smaller 
dose on the second day. Weak lambs should receive only one dose. 
Phenothiazine in a single dose of 25 grams for yearling or adult sheep, 
as recommended on page 34, is an effective treatment for the removal 
of the adult nodular worms from sheep. 
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Prevention.—Pasture rotation, as in the case of the stomach worm, 
is a valuable control measure. Dalrymple found that he could prac- 
tically prevent the nodular worm infection of lambs by raising them 
in bare lots, where there would be no temptation to graze and where 
surroundings would be unfavorable for the development of the para- 
site. The ewes were let into these lots whenever necessary to nurse 
the lambs. The lambs were given other feed from raised racks and 
watered from raised troughs. The racks and troughs were protected 
from fecal contamination and the floor of the yard cleaned fre- 
quently to keep it free from litter and manure, thereby preventing 
the development of the eggs in the manure in the yards. As in most 
parasitic diseases, the young animals suffer more than older ones 
and measures must. be directed especially to the protection of the 
lambs. If persisted in, these measures and pasture rotation should 
keep the infestation down to a point where it does little damage. 


THE SHEEP HOOKWORM 


Location.—Hookworms of sheep (Bunostomum trigonocephalum. 
Synonym, Wonodontus trigonocephalus) ave found in the small 
intestine. 

Appearance.—The female hookworm attains a length of 2.6 centi- 
meters (about 1 inch), the male attaining a maximum length of 
L7 em. (Fig. 29.) The worms are about one-half to three-fourths 
as thick as an ordinary pin. At the head end is a mouth capsule 
armed with teeth. The tail of the male is expanded and flattened. 

Life history.—The life history of the sheep hookworm has recently 
been investigated to some extent. It is about as follows: The eggs 
produced by the female worm in the intestine of the sheep pass out 
in the manure and hatch on the pasture. Under favorable conditions 
of temperature and moisture the young worms develop through two 
molts to a resistant form capable’ of infecting sheep. The infective 
larvae are swallowed by sheep in grazing. When they reach the 
intestine they develop into adult worms, and the two sexes mate. 

Distribution —This parasite is common in sheep in the Southern 
States and has been found as far north as New York. Additional 
studies in various localities would doubtless show a wider distribu- 
tion. It is apparently fairly common in Europe. 

Symptoms and lesions.—The symptoms resulting from infestation 
with the sheep hookworm have not received much attention, but its 
habits are similar to those of the hookworm in man and in the dog, 
and these are known to cause very serious damage, so that there can 
be little question of the damage that hookworms may do in sheep. 
The worms are bloodsuckers, with the habit of attaching for some 
time at one place and then moving to another, leaving the first pune- 
ture still bleeding. This bleeding persists for some time, as the 
result of a secretion from the mouth parts of the worm which has 
the power to dissolve the blood corpuscles and prevent clotting. 

With hookworms in general it is not uncommon to see 10 or 12 
hemorrhages associated with a single worm. This loss of blood 
results in its impoverishment, as well as in a net loss in amount of 
blood present. This in turn causes a seepage of the thinned blood 
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out of the blood vessels and into the tissues, causing watery swellings, 
or edema, of the pendant portions of the body, as well as an asso- 
ciated condition or dropsy, within the body. With the impoverish- 
ment of the blood the nutrition of the animal is impaired—a very 
serious matter with young animals. We may safely infer that there 
is serious damage to the sheep’s nervous system. preventing its 
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Ficure 30.—Thread-necked strongyle (Nematodirus spathiger). Left, male; right, fe 
male; about 10 times natural size. (From Ransom) 


smooth functioning and making for poor animals and poor offspring. 

The things that may be looked for in connection with hookworm 
disease are “paleness of the mucous lining of the eyelids and mouth, 
pale skin, dry wool, watery swellings under the jaw and along the 
abdomen, and a general condition of unthriftiness. The condition is 
very similar to “that found in stomach-worm disease, as the two 
worms affect the host animal in substantially the same way. As it is 
usually complicated with stomach-worm disease, hookworm infesta- 
tion is not apt to be recognized as a distinct disease. The only way 
to make a satisfactory dia ignosis between the two conditions is by 2 
post-mortem examination of the fourth stomach and the small intes- 
tine in order to ascertain which of the worms is present. In some 
cases both species of worms will be found, and the results may be 
attributed to the mixed infestation. The lesions caused by the hook- 
worm are red spots, or small hemorrhages, in the small intestine, while 
similar spots in the fourth stomach are caused by stomach worms. 

Treatment.—The bluestone and tobacco or bluestone and nicotine 
sulphate solution recommended for tapeworms (pp. 17 and 18) is 
partially effective for the removal of these worms. 

Tetrachlorethylene in doses of 5 c. c. in capsule with an equal 
bulk of dry Epsom salt is usually effective for the removal of hook- 
worms from infested sheep. 
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Phenothiazine, when used as recommended on page 34, is approxi- 
mately 90 per cent effective for the removal of hookworms from sheep. 

Prevention.—Pasture-rotation methods, as outlined under the sub- 
ject of stomach worms, will be of great value in controlling sheep hook- 
worms. Proper disposal of the manure, which carries the eggs of the 
worm, is also important. In view of the fact that this worm possibly 
enters the sheep through the skin of the legs as well as through the 
mouth while the animal is grazing, boggy land and loose, wet, sandy 
soil may be looked on with suspicion as apt to convey the infection by 
bringing the larvae in contact with the skin in mud or wet sand. 


THE THREAD-NECKED STRONGYLES 


Location.—The thread-necked strongyles (.Vematodirus filicollis, 
\. spathiger, etc.) are found in the small intestine. 

Appearance.—These are reddish worms, the anterior portion more 
slender than the posterior. The head and the neck end are trans- 
versely striated. In W. spathiger (fig. 30), the male worm attains a 
length of 1.5 em. (%% inch). The female attains a length of 2.3 cm. 
(about 1 inch). 

Life history.—The eggs produced by the female worm pass out in 
feces, and an embryo develops in them. This worm molts twice in 
the shell, the skin that separates at the second molt, however, re- 
maining on the larva. The larva hatches under the influence of 
alternate moistening and drying or of temperatures of 24° to 32° C. 
(75° to 90° F.). Like the stomach worm, the ensheathed larva then 
ascends a blade of grass under favorable conditions of temperature 
and moisture, and is taken in by sheep as they feed. These larvae 
are very resistant to cold and drying and have also been found to 
live in water for over 11 months. In the intestine of the sheep the 
larvae develop to adult worms. 

Distribution.—At least one species of these worms (. spathiger) 
appears to be quite common in sheep in the United States. 

Symptoms and lesions.—When present in small numbers, it is 
unlikely that these worms do much damage, but sheep infested with 
large numbers have been found to be unthrifty. So far the only 
symptoms that may be attributed to them are those commonly asso- 
ciated with gastrointestinal parasitism in general—those of mal- 
nutrition. No definite lesions have yet been described for this worm. 

Treatment.—Tetrachlorethylene is effective in removing thread- 
necked strongyles when used in repeated doses during a considerable 
period of time. For adult animals the drug should be given in doses 
of 5 ¢. c. in capsule with an equal bulk of dry Epsom salt. Carbon 
tetrachloride may be substituted for tetrachlorethylene. When carbon 
tetrachloride is used, the feeding precautions outlined under The 
nodular worm, page 38, should be observed. 

Prevention.—The same measures that are of value against stom- 
ach worms probably will be of value against the thread-necked worms. 


THE WHIPWORM 


Location.—The whipworm (7'richuris ovis) occurs in the large 
intestine, usually in the cecum, but rarely elsewhere in the digestive 
tract, 
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FIGURE 31. — Whipworms (Trichuris 
ovis). Female at left; male at right 
Magnified five times. (From Curtice) 
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Appearance.—The body of this worm is thick posteriorly and very 
slender anteriorly, the anterior portion of the body being two or 
three times as long as the posterior portion, from which fact it re- 
ceives the name of whipworm. The thick portion is comparable to 
a whip handle and the thin portion to a whiplash. (Fig. 31.) The 


male is 5 to 8 em. (2 inches to over 
3 inches) long, with the anterior 
portion of the body three times as 
long as the posterior portion. The 
male spicule is 5 to 6 mm. long and 
has a long sheath covered with 
spines and terminating in a bulbous 
enlargement. The female is 5 to 7 
cm. long, with the anterior portion 
of the body twice as long as the 
posterior portion. The eggs of the 
whipworms are characteristically 
lemon-shaped. 

Life history—So far as_ is 
known this worm has a simple life 
history. The eggs produced by the 
adult worm pass out in the feces, 
and an embryo develops in each 
ege under suitable conditions of 
temperature and moisture. When 
these eggs are swallowed by sheep 
the embryos develop to adult 
worms. 

Distribution.—These worms are 
very common in sheep in the United 
States and many other countries. 

Symptoms and lesions.—It has 
been found that whipworms in man 
set up a low-grade inflammation, 
with distinct discomfort and dis- 
tress. In animals, inflamed areas 
are quite commonly found where 
whipworms attach. The head end 
of the worm is usually found sewed 
into the mucosa. Recent investiga- 
tions indicate that the larval whip- 
worm enters the mucosa by means 
of a piercing lancet in the mouth, 
the lancet being lost in later stage 
of development. There are no well- 
defined clinical symptoms for whip- 


worm infestation in sheep. On post-mortem examination the thick 
posterior ends of the worms will be found in the lumen of the intes- 
tine, the anterior ends being in the mucosa. 
Treatment.—Tetrachlorethylene and carbon tetrachloride may be 
effective in removing whipworms when used in repeated doses. In 
using carbon tetrachloride the feeding precautions outlined under 
The nodular worm, page 38, should be observed. For adult animals 
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the drugs should be given in doses 
of 5c. ¢. in capsules with an equal 
bulk of dry Epsom salt. 

Prevention.—Prevention of 
whipworm in sheep is a matter of 
sanitation and pasture rotation. 
The same measures that are useful 
in controlling stomach worm will 
be of value in controlling whip- 
worm. 


THE THREAD LUNGWORM 


Location.—tThe thread lung- 
worm (Dictyocaulus filaria. Syno- 
nym, Strongylus filaria) is found in 
the air passages, bronchi, and bron- 
chioles of the lungs. 

Appearance.—These are rather 
long worms, easily observed. They 
are white and the intestine shows a 
dark hair line throughout the 
length of the worm. (Fig. 32.) 
The male is 3 to 8 centimeters (from 
more than | inch to more than 3 
inches) long. The female is 5 to 10 
centimeters (2 to 4 inches) long, 
with a straight, conical tail. The 
eggs contain an embryo when they 
leave the body of the mother worm. 

Life history.—The eggs de- 
posited by the female hatch in the 
lung of the host animal, probably in 
the course of 24 hours, and larvae 
are expelled in coughing, or swal- 
lowed and passed in the feces. The 
newly hatched larva has a rounded 
head and a rather blunt tail. It 
molts twice in the course of the next 
few days, the time varying with 
temperature and moisture, and, 
under ordinary circumstances, is in- 
fective within 10 days. This larva 
then climbs up grass blades, when 
they are wet and the weather is 
warm, as do the larvae of the 
stomach worm and _ thread-necked 
worm, and here it is taken in by 
grazing sheep and makes its way to 
the lungs. In the course of a month 
the sheep begins to show symptoms 
of lungworm, and in about five 
weeks embryos appear in the 
manure, 
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Ficure 32.—Thread lungworms (Ditc- 


tyocaulus filaria). 


female 
times. 


at left Magnified 
(From Curtice) 


Male at right; 


three 








































46 FARMERS’ BULLETIN 1330 






Distribution.—These worms are widely distributed over the world 
and are comparatively common in the United States, especially in the 
South and where there is plenty of moisture and warmth. 
Symptoms and lesions.—The worms and their eggs and larvae 
set up an irritation of the lung tissue at the point where they are 
located, causing inflammation and a catarrhal condition, the latter 
manifested in the production of a frothy mucus, sometimes containing 
traces of blood. Bacterial infection of the weakened lung tissue may 
follow, and the lungs may show pus and consolidated areas. Usually 
the latter conditions are not present. The symptom first noted is a 
husky cough, and if the invasion is extensive this may be followed by 
difficulty in breathing. 
If left alone, some 
animals are liable to 
die of weakness or 
suffoeation. The dis- 
ease may be diagnosed 
from the clinical 
symptoms by an ex- 
perienced veterinarian 
or stockman who is 
familiar with it; the 
diagnosis may be con- 
firmed by a micro- 
scopical examination 
of the feces or of the 
saliva from the back 
of the tongue, though 
occasionally one may 
not find larvae, espe- 
cially in recent infec- 
tions. On post mor- 
tem the lungs show 
inflamed patches, and 
OSM. the worms can _ be 
Figure 33.—Hair lungworm (Muellerius capillaris). Tail found in the air pas- 
oe from side. Greatly magnified. (From sages. sly h ere is 
usually a diarrhea. 
Treatment.—Most of the treatments by intratracheal injections 
that have been used for lungworm disease of cattle are not very sat- 
isfactory and are rather dangerous to sheep. A treatment which 
has been used on a large number of animals with reports of satis- 
factory results consists in injecting chloroform in 3 ¢. c. doses (about 
three-fourths of a teaspoonful) into the nostrils of the sheep by means 
of a medicine dropper, the head of the sheep being tilted back. The 
nostrils of the sheep are then held with the inane until the animal is 
somewhat groggy. This treatment may be repeated at intervals of 
three to five days, if necessary, for a total of not more than three doses. 
It is recommended that a dose of Epsom or Glauber salt be given two 
hours after the treatment. 
Nursing treatment appears to be the safest and most satisfactory 
treatment in most cases. Sheep should be taken off wet pasture and 
placed on high, dry pasture or put up and fed dry feed. A safe supply 
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of drinking water and plenty of good feed are of value in tiding the 
sheep over the critical stages of the disease and allowing the worms 
to die out. 

Prevention.—The same general rules that apply in the case of the 
stomach worm apply here. Sanitation and pasture rotation, isola- 
tion of infested animals, and special precautions in regard to the 
pasturing and watering of lambs and young animals are all 
measures of value. 


THE HAIR LUNGWORM 


Location.—These worms (Muellerius capillavis) occur in the small 
bronchioles and in the lung tissue. 

Appearance.—Hair lungworms (figs. 55 and 
34) are much smaller than the thread lungworms. 
The male is about 12 mm. (one-half inch) long 
and the female about 19 mm. (three-fourths of 
an inch) long. 

Life history.—The life history of the hair 
lungworm is indirect; that is, an intermediate 
host, is required in its life cye le. The embryo or 
larva passes out of the body with the manure and 
enters a land snail in which the parasite reaches 
the infective stage. Many kinds of land snails 
serve as intermediate hosts. 

Distribution.—The parasite is widely distrib- 
uted and has been found to be fairly common in 
the United States. It is perhaps less common 
than the previous species or possibly is found less 
often because it is smaller. 

Symptoms and lesions.—These worms occa- 
sion various forms of verminous pneumonia. The 
adult worms cause a lobular pneumonia; the eggs 
and larvae cause a diffuse enn or when ag- 
gregated in the pneumonic areas may cause a 
pneumonia with areas etaiding tubercles. 
These areas show as grayish-yellow tumors, which 
may attain a diameter ranging from a few milli- 
meters to 2 centimeters (four-fifths of an inch). 
Careful post-mortem examination of these pneu- 


monie areas will disclose the reddish worms, and = F'cure 34 —Hair lung- 
worm (Muellerius 





the eggs and larvae may be found by microscopic capillaris). Tail of 
examination of such tissue. The weakened tissues side. Magnified aaoan 
afford lodging for disease-producing bacteria, 2 tee (Prem 


Curtice) 
sometimes le: ading to pus formation, in which case 


the evil effects are considerably increased. Sheep will survive an 
infection with worms which prevents only a small amount of lung 
tissue from functioning, but heavy infections reduce the amount of 
living tissue available ‘for bre athing to an extent that often proves 
fatal, and bacterial complications add to this and to the toxic material 
which is absorbed to the injury of the animal. 

Treatment.—We have little evidence in regard to a satisfactory 
treatment for this worm, but the nursing treatment given for the 
preceding species would probably be the best procedure. 
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Prevention.—In view of the fact that land snails are a neces- 
sary link in the life history of this worm, the obvious method of pre- 
venting infestation of animals with this lungworm is to keep sheep 
away from places where the snails are found. ‘Snails and slugs require 
moisture and occur in low, damp, moist spots in the pasture. There- 
fore, in areas where this trouble appears, animals should be pastured 
on high, dry ground wherever practicable. The use of mixtures of 
bonemeal, lime, and salt may serve by preventing mineral deficien- 
cies, to keep sheep from eating snails to supply missing minerals. 


OTHER INTERNAL PARASITES 


Various other kinds of roundworms, flukes, tapeworms, Protozoa, 
and arthropods, in addition to those discussed here, mey infest sheep. 
They are omitted because, as far as is known, they are relatively less 
important. 


OVERSTOCKING 


The avoidance of overstocking appears to be a matter of major 
importance in the prevention of parasitism. The more sheep there 
are on a given area, the more manure and the more worm eggs and 
larvae there will be on any given area of the pasture or field ‘and the 
greater will be the chances that the shee »p will swallow the infective 
eggs or larvae in feeding. Where livestock are concentrated on a 
small area the odds favor the worms, and the infestations in the 
animals tend to build up to a dangerous point. Where livestock 
range over a relatively large area the odds are against the worms 
and the infestations tend to decrease or die out. 

The Department of Agriculture has issued Miscellaneous Publi- 
cation 25, entitled “A Calendar of Livestock Parasites,” which gives 
directions for the control of parasites applicable to each month in 
the year. Every sheepman should have a copy of this calendar and 
consult it each month, Timely control measures prevent losses and 
save time, money, and labor. 
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